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PREFACE. 

These examples are intended to provide a complete course 
of elementary algebra for classes in which the bookwork 
is supplied by the teacher. 

In the choice of the subjects included, and in their 
arrangement, I have throughout followed the recommenda- 
tions of the Committed on the Teaching of Mathematics 
appointed by the Mathematical Association. 
Among new features may be mentioned : — 

The postponement until after easy simultaneous 
equations of the 'long rules' for multiplication and 
division. 

The postponement until after quadratics of com- 
plicated fractions, H.C.F., L.C,M., Square root, and 
Literal Equations. 

The early introduction and extensive use of Graphs. 
The inclusion of some of the applications to Geometry 
which form such a prominent feature in modem con- 
tinental text-books. 

The treatment of fractional indices from a numerical 
point of view, so as to lead up to the use of four-figure 
logarithm tables. 

The stress laid oo numerical checks of all kinds. 
The large selection of problems, including very easy 
ones. 



A number of examples have been taken from examina- 
tion papers recently set at Charterhouse. 

It remains for me to acknowledge that I am much 
indebted to my colleague, Mr. H, Crabtree, to whom are 
due the whole of the problems in Ex. 65, as well as those 
in E^ 98 ; and also to the Rev. J. B. Colthurst and Mr. 
A. B. Tuckey, who have given me much kind assistance 
in checking the answers and in proof-reading. 

a O. Tuckey. 
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EXAMPLES IN ALGEBRA. 

Ex. L USE OF SIGHS. 

(1) Verify that 

16(3-3) = 16.3-16.2, 
14(7 + l) = U.7 + H.l, 
18(5-3) = 18. 5 -18. 3. 
Remove the brackets in 

Ha-b), 12{a + h), a{b-e). 
Verify that 

62 + 3(4-l) = 62 + 3.4-3.l, 
62-3(4-l) = 62-3. 4 + 3.1, 
75 + 3(5-l) = 76 + 3. 5-3.1, 
75-3(5-l) = 75-3. 5 + 3.1, 
100 -2(18 + 4)= 100 -2. 18 -2. 4. 
Remove the brackets in 

a + Z(b-c), 
a-3{b-e). 
a-x(b + c). 
Work out (i) as in arithmetic, (ii) as in algebra, 
9(7 +5) -9(7 -5), 
14(3 + 2) -14(3 -2). 
Workout 7(a + b)-7(a-b). 

Find the value of 

5 . 53 - 4 . 9, 
5.(53-4.9X 



2 ALGEBRA EXAMPLES. Ez. 

(5) Work out (i) as in arithmetic, (ii) as in algebra, 

9(9 + 1)- 9", 

12(12 + 3)-12l 

Work out x(^+a)~ x\ 

(6) Find the difference between 

4+12.3-2 and (4 + 12}(3-2); . 
also between 15-3Jx2 and {15-3J)2; 

also between 12-4^x3 and (12-4^)3. 

By removing the bracket 

show that a-b.c and (a - b)c are different. 

(7) Multiply out 

2^ 3*, 2.7^ 2.3.5^ (^', 2^1.9. 
Write out in full 

of, b\ ^ a*lA^ 

(8) Put into prime factoFB, using the index notation for 



186, 121, 56, 64, 66, 626, 343, 72, 100, 275, 48, 286, 63, 
1715, 41, 85, 120, 105. 

(9) State as identities the results of the following divisions : 
161 + 2, 195 + 3, 195 + 16, 160 + 3, l^ '-^. 222, ?|1, 

Using letters, give the connection between dividend, divisor, 
quotient, and remainder. 

(10) State Bs a series of identities the work of finding by the 
' long rule ' the G.C.u. of 163 and 134 ; also of 183 and 21 ; also 
1491 and 399. 

(11) Whatare 9+0, 9x0, 9 + 1, 9x1) 

(12) Write in simpler form if possible 

x + 0, xxO, x+1, xxl. 

(13) What must be subtracted from 12 to leave 0; what 
from yt 

(14) By what must 15 be divided to give 1 as answer 1 
By what must x be divided to give 1 as answer ) 



1, 2. NEGATIVE QUAHTITIEa 3 

Ex. 2. HEQATIVS QUANTITIES. 

(1) What is the value of 

7-4, 4-7, 8-14, 1-13, 
-3-12, -3 + 2-12, -4+7-3T 
Which is greater, the sum of 6 and - 2, 
or the diifereDce of 3 and ~2t 

(2) What must be added to the following numbers to make 
the result 1 

-8, -11, 9, 3-4, 3-x, a-b. 

(3) Express ({) as a gain, (ii) as a loss, the result of each of 
the following transactions : 

A loss of £10 followed by a gain of £15. 
A loss of £5 followed by a gain of 10s. 
A gain of £i followed by a gain of 5s. 

(4) Express in symbols the combined weight of a balloon 
pulling upwards with a force of 500 Iba. and two masses of iron 
of weights 300 lbs. and 150 lbs. 

(5) How many degrees of frost are temperatures of 5°, - 5*, 
15°, -T"S 

(6) What is the difference between the temperatures of 40° 
and -3°) 

(7) Find the average midnight temperature for the week in 
which the midnight temperatures were 

30', 18°, 10°, 4°, 0°, - 7°, - 20°. 

(8) Find the average number of degrees of frost at midnight 
for a week in which the midnight temperatures were 

34°, 31°, 27°, 24°, 28°, 30°, 32°. 

(9) A train was due at a station at 10 minutes to 5. How 
many minutes before 6 did it arrive if it was a quarter of an 
hour late 1 
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4 ALGEBRA EXAMPLEa Ex. 

In Figure 1— 

(10) What numbers repreaent OA, OB, OC, OD, 0E\ 

(11) What numbera represent OA, AB, BC, CD, DEX 

(12) Illustrate from the figure that 

7 - 9 = - 2, 
9-18 + 14=5, 
5-U + T=-2. 
In Figure 2— 

(13) What numbera represent OA, OB, 00, OD, 0E1 

(14) What numbers represent OA, AB, BC, CD, DE t 

(15) Illustrate from the figure that 

2 - 5 = - 3, 
6-9+1--2 
-7 + 4 + 6 = 2. 
Draw figures to illustrate that 

(16) 7-5-2, 5-7= -2, 5-3-4 + 2 = 0. 

(17) 5-7 + 4-3=-l, -2 + l+3 + 3=+5, 2-4 + 2 = 0. 
In Figure 3 — 

(18) What pairs of numbers explain the position of the points 
A, B, C, ... M, starting from (h, Oy% 

(19) What pairs of numbera explain how to get from 
(i)^toC; (ii)Bto£; {m)DtoG; (iv)A"toJlf; 
(v)ftoO; {vi)itoA/; (vii)/toi); {wia) J lo Ft 

(20) Draw on squared paper two lines to start from (the axes), 
and mark with letters A, B, C, ... the points given by the 
following pairs of numbers : 

(4,2), (2,4), (6,1), (4,0), (-2,6), (2,-6). 

(3, -4), (-7, -2), (-6, 0), (2, -3), (-1, -1), ,(-4, 6) 

i.(ji.H)i^le 
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6 ALGEBRA EXAMPLE& Ex. 

Ex. 3. SUBSTITUTION. 

Oral. 

(1) If a=4, what is the value of 

2a, 3a, - a, a\ a + 3, o' - 6 1 

(2) If a; = 3, what is the value of i 

2x, 231+4, 3?, x^-l, x^-x'i 

(3) If a = 5 and b = % what is the value of 

a + b, a-b, 2a + b, a + 2b, 2a-36; 
a\ a^ + b, a^ + b% a^-b\ a^-3b^; 
a?, J», a^-b\ o' + 6», oiM 

(4) If ^ = J, what is the value of 

2y, 3y, By, y\ l-y^, J - 1/\ y-t/^f 

(5) If j; = 2 and y = 3, what is the value of 

x+g, ix-y, x^ - y, xy j x% xy\ x^ i 

(6) If a^3 and 6-=l, what is the value of 

fl^ fts, flS^ a* + 2J2, 4a6 + 6n 

(7) If a; = - 2, what is the value of 

Sx, -5x, ^, -2x\ 3^, 7 + 2x1 

(8) Ifo = l, 6= -3, what is the value of 

a + b, a-b, 2a + 5b, oHH ab, S«-2aH 

(9) Ifie=3, c- -3, what is the value of 

X + C, X~C, C-X, ex, XC, 3^ + (^1 

(10) Ifa= -1, 6= -2, what ia the value of 
ia + b, 3a -2b, a^ + b\ a^-b\ 2ab'i 
Er.4. 

(1) If a = 3, 6 = 7, find the value of 

(i) 16a-3&; (ii) 2a + b^-ai + 30, 

(iii) a»-2a«6 + o6*. 

(2) Find the value of the three expressions in question 1, 

if«=i, 6 = 1. 

(3) If e = 4, d = 7, find the value of 

(i) 7e-3d + cd; (ii) <P-c^-3cd + il ; 

(iii)^-2i. + 8<i-l. ........GOOC^IC 



S, 4. 8UBSTITDTI0N. 7 

(4) Find the value of the three expressions in question 3, 

ifc=3, d = S. 

(5) Ifa = l, 6 = 5, c = 0, find the valueof 

(i)3a + 46-6c; (ii) a'-b^ + 2c; 

(iii) Uab-Uc+2ac; (iv) c^-c(2a + 36); 
(v) lfi-iac + 22; (vi) 3(a + b)-2c(a + c) + a^(b + c). 

(6) ]fc = 6, d=2, e = 0, find the value of 

(i) 3c-4d + 2e; (ii) (^-d^ + e^; 

(iii) 2cd-de + 3ec; (iv) (^ + afi -Jed;' 

(V) e{c + rf) + 3e2; (vi) 4{c+<l){c-<i)- Tafe. 

(7) If « = 2, y = - 3, find the values of 

(i) (2(e+y)(a!-y); (ii) x^ + f + xi/; 
(iii) (a;+y)(3;-y); (iv) 3(:.+y)-4(x -y). 

(8) If a- - 1, 6 = 2, find the values of 

(i) 2ab + b^; (ii) a^-2ab + b^; 

(iii) (2a-6)(a + 26); (iv) a^fe + aS'. 

(9) Find the values of a;* - 2a; + 3 for the following five 
values of x : 

(i) !i;=l; (ii) x=2; (iii) x=5; 

{iv)x = Q; (v)a;=10. 

(10) For the same five values of x as in question 9, find the 
values of the expression (x^ - 2)(x - 1). 

(11) Find the values of y^ + 2y-18 for the following five 
values of y : 

(i)y=l; (ii)y-O; (iii)y = 7; 

(iv)y=12i (v)y=100. 

(12) For the same five values of y as in question 11, find the 
values of the expression (y^ - 4)(y+ 1). 

(13) Find the values of a;^ - a; + 1 for the following values of a; : 

(i)^ = 2; (ii)x=l; (ni)^ = 0; 

(iv) x=-l; (v)a;=-2. 

(14) For the same five values of z as in question 13, find the 
values of (a; + 3)1(3:+ 1). 

n,gn,-PrihyGt)t)'^le 



8 ALGEBRA EXAMPLES. Ei. 

Ex. 6. IDENTITIES AlTD EQUATIOlffi. 

(1) Showthatoi'-(a-3){a + 3)-9 iaOifaifl 1, 2, 3, or 4. 

(2) Show that i^- 1 -(6+l){i- 1) is if 6 has any of the 
values 2, i, 10, 0. 

(3) Show that a^-6a + S is if a'-2 and also if a = 4. 
Find a value of a for which it is not 0. 

(4) Show that 6^-46 + 3 is if b = B and also if 6 = 1. 
Find a value of b for which it is not 0. 

(5) The following statements are identities ; show by sub- 
stitution that each is true if 6 — 3 and c=l : 

(i) 2{b-c) + 5c = 3(b + c)-b; 
(iij i''-c= = (6 + c)(6-c); 
(iii) {6 + c)« = 6* + 2fc + c'. 

(6) Show by substitution that each of the following state- 
ments is true if = 4, d=3, also ita = 5,d= - 1. 

(i) S{a + d)+2a = 5(a-d) + 8d; 
(ii) (a-d)^-a^-2ad+d^; 
{iii)a^-<P = {a + rf){a-d). 

(7) If3; = 8 show that 4(3:- 6)=3; + 4. 

(8) If y = 3 prove that 7y - 40 = 5 - 8y. 

(9) lf2=6thena«-9(z-2) = 0. 

(10) If a:=40 then 7x- 100=20 + 4x. 

(11) Ifx=l verify that 2^-x + l^iii?-2. 

(12) Show that if a;=2 then 3?+X- 10 = 0. 

(13) Test which of the following equations are satisfied by 
iB=l; which by 3; = 3; and which by a; = 4 : 

(i) 5x-2 = 4!C + 2; 

(ii) 3z+2 = 18-3a-H2; 
(iii) a^-53; + 4 = 0; 
(iv) a?' + z = 12; 

(v) 23; + 3(3;-l)-4(a; + 2) + l; 
(vi) 3^-8a?+19a:=12; 
(vii) a^-2a:-l. 

D,gn,-.rihyGOOgle 



6,6. IDENTITIES AND EQUATIONS. 



(14) Teat whether y= - 1 or y— - 

(i) 2(y+6) + 4 = 4(2-y)-10; 

(ii) f + iy + 3 = 0; 
(iii)!/»-4y = 3; 
(iv) y» + 2y^ = y + 2. 

(15) Test which of the following equations are eatiefied hy 
x=l; which by it; = 2; and which by 3:=- 5: 

(i) 7ir-10-3(a: + 3)-8a; + 5; 
(ii) 4(ic-5) + at;-2(3;-2) = 9; 
(iii) x«-3iK + i! = 0; 
(iv) a!>-7a;+10 = 0; 
(v) 3?=&i?-nx+\Q; 
(vi) a;*-7a; + 12 = 0; 
(vii) 23^^7(x + 2)-U. 

(16) Test each of the following equations for the solutions 
z-'0,x^l, x= -1 : 

(i) a;«-2a; + l=0; 

(iii) !>f + 4x^ + 2x + 6 = 0; 
(iv) 2i^ + 3z(x^-}) = 2x\ 

Ex. 6. OOLLEOTDTG LIKE TEBH& 

State the result of collecting like terms and alao the number of 
terms in the original expression and in the answer ; 

(1) 3a + 7a-9a. (2) i-3& + 46. (3) x-7x-i-2x. 

(4) 3y-8y + 2y. (5) 3x^ -2x^ + 5;i^- iz^ + 3?. 

(6) 19yj + 2y2-10y«-fty3-6y?. (7) 5a; + 2y- 3^. 

(8) ab-2c + bc-2ab. (9) 2pz - x - Sye + 2x + yn^ 

(10) a^ + 2a + 3a^ - ia^ + 2a + \7a - Sa^+\2a + ia^ 
(U) 2z- U+3-2Z. (12) bx-Sbx + 5bx+2bx-7hx + 3bz + 2bx. 
(13) 53:-22:+33;-4a: + 2i3\ (14) 7a~-^a + ^ + 2a. 

(15) Mxd - 6afed + 43aiaf - abcd+ 2ak. 

(16) 2ft-6= + 36-i6+Ji^-4. 

(17) -ab + 3ab- 6a6 - 2tt6c + oft - 9aft. ,-. , 

D,gn,-.rihyCjOO^It' 
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(19) 2x + (^-3c'' + Sx-^<^ + ex. 

(20) 3a+26-c + Ja-26 + 3<;-2a + 6-lJc + 6a-156 + 8c 

Ex. 7. ADDITION AITD 8ITBTKAGII0H. 

The answers to be said or written down without preliminary 
work. 

(1) Find the BTim of a + 26, ~3a + b, Ga-ib. 

(2) Add together a + c, -5a + 3c, 9a-ic. 

(3) Take c from 2n + 3c 

(4) From 8a; - 9y subtract 3x + 2y. 

(5) Add together 6a + 6- c, 3a-b + c, 2a + 2J + 2c. 

(6) From 2 take 1 - z^. 

(7) Subtract 132^ + 2;c from 19x^ + ix + l. 

(8) Add Gx to 3a;° and from the result take 7x. 

(9) Add 3x^ to 13a: and from the result take 3. 

(10) Findtheaumof 16az + a«zs, 5-iax, 2q2c^ 3aH^ + 2ax-&. 

(11) From zero subtract 1 - 2x^ and to the result add 3. 

(12) What is the difference between Ida? and 6x^ J 

(13) What is the difference between 19z^ and Gxl 

(14) Subtract 3 + 4* from the sum of 9 + 2x and S-x. 

(15) What is the result of adding together 3^ y, and zi 

(16) Express in symbols the result of diminishing 96 by the 
sum of 3c and ib. 

(17) What is the remainder when l-iy^ + y^ is subtracted 
from 5y*t 

(18) Take3:«-/froml6xy-5/. 

(19) A boy worka x + y sums of which a; -7 are wrong. How 
many are right 1 

(20) To unity add the sum ofx^ + x and x-7. 
(31) What must be added to 3a to produce lOal 

(22) What must be added to a;* + a; to produce a? - ac* + 3a; ? 

(23) What must be taken from x to produce 3a 1 

(24) What is the term in x'^ in the sum of 3i>?-x, 2-x + 4a?, 
a^-3a:^ I-2a; + 5j;M 
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6-8. ADDITION AND SUBTRACTION. 11 

(25) Take y A-om x and add to the result \iy. 

(26) What is the remainder if from 7x - y^ we take 3a: J 

(27) What must be added to - 4 to produce 10. 

(28) Add 3 to -1. 

(29) Subtract 6 from a;. 

(30) Subtract - a from - h. 

(31) Add a; + y and a! - y. 

(32) What must be subtracted from x that the result may 
be a; - y ? 

(33) What must be subtracted from x that the result may 
be^+y^ 

(34) From the sum of 23; + 3y and 3z-2y subtract x+y. 

(35) If the square of x be doubled, what must be added to it 
to produce its cube 1 

(36) How much greater is Sa;^ than 2x^-x + TI 

(37) By how much does 3? exceed a' - 3,i; + 4 T 

(38) By how much iaa? + b^ less than a* + 2ab + ¥ % 

(39) To the sum of a + 6 and a - 6 add 26. 

(40) By how much does a* + 3a6» exceed Za'^b + ^ ! 

Ex. 8. BBACEET8. > 

Simplify by removing brackets and collecting like terms : 

(1) 2u + 3(S + ';-a) + 7i. 

(2) a■^^h-c)-^a-b■\■x). 

(3) 4a! + a:«-(!E«-a:) + 2. 

(4) a + {b + 6-(fl^h-c)). 

(5) 2a-\-Zb-{b^-\-2bc-\-x-\-W- (Zbc + 2a: - J«)}. 

(6) Add 2a; to the sum of «- (4a: +2) and 7-(3a;-l). 

(7) Find the sum of 

a;2-{a;2 + (2a; + 3)-(4a; + 2)l and x^-ix-l). 

(8) Subtract a:2-(2a; + 3) from 8a;2 + (2- 6a:). 

(9) Add together a + 6 -c, a-(6 + c), a-(6-c), -(a + 6+c). 

(10) If P stands for a:-y and Q for a+y, find the value of 
P+(2-(2P-0). 

(11) Simplify6a-{36-(26 + 6-a)}. 

(12) Adda + 6to(6a + 56)-(a-(6-2a)J. GtH)Qle 
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(13) If L stands for a + b and M for a-b, find the value of 
2L-M-{L-2M). 
(U) Add together 

2?-{z-2), -a?+x-2, ~(2^-x)+2, i» + (a5-2). 
(16) Simplifjr 

iti» - [2!E» + 3!i! - {a!" + 2a! + (» - 4) - 2x» - (a;« - a:)} + 1 7a^]. 

Ex. 9. HULTIFUOATIOH. 

State in their simplest forms the results of the following 
multiplications : 



(1) .«x»<. 


(2) 


ffl'xffl* (3) Kexft*. 


(4) ba'„<t'b. 


(6) 


cxxx^. (6) {-x)xz. 


(7) xx(-.?). 


(8) 


.x(-S^. (9) (—)(-<.). 


(10) (—)'. 


(11) 


2«.x(-«)'. (12) «"x(-.). 


(13) (-.)■.(-.). 


(14) 


(-.)■. (15) (-.)■. 


(16) (-«)'. 


(17) 


(-»)•. (18) 7«i:x3a'. 


(19) Jfex2i?. 


(20) 


a»x6*ac (21) o&c x i«K x ( - (MX). 


(23) (-6te)x3«i 




(23) J»>x(-li!,)xl2iy. 


(24) J.xJ,. 




(26) Jix(-1:,,). 


(26) a'bttb'exc'a. 




(27) (-o)(-J)(-«). 


(28) (-«)'(-i)'. 


(29) 


2«i.4<y. (30) j45.j.j.Ai 


(31) Multiply by 12: iL, 


X y 2a! 3a; 5y 
4' 3' 3' 4' T 


(32) Multiply by 20: i, 


7o 7i I 1 3j 
20' T 6' i'' T 


BlIO. 




DnnsioN. 


Stale in their si 


mplest 


forms the results of the following 


divisions : 






(1) «> + »?. 


(2) 


(•■tS. (3) (f*(f. 


(4) 21* to. 


(5) 


iiJI-ih. (6) 7a?ii7y. 


(7) Jtyi*^)!. 


(8) 


9«»t3i. (9) 9«)i+3a». 


(10) -Ittey-rO. 


(11) 


-6««-fx. (12) -^^xs 


(13) ^s*(-4 


(14) 


dx?ic. (15) -aic«-f(-tf). 


(16) «ic> + (-i). 


(17) 


i:'0+(-a:>«). (18) {-afta.'. 


(19) (2«)' + 4. 


(20) 





8-12. 


DIVISION. 


1 


SX.VL 






State in their simplest 


form with bracketa removed ; 


(1) >?(>?- 1). 


(2) 


»'x(-3fe). 


(3) W*it> 


(4) 


(2a + 46)v2. 


(5) 7(8-3«>). 


(6) 


.(j-») + i(«-S). 


(7) 2i>«(« + 3»). 


(8) 


(-3*)-. 


(9) (-fa)>. 


(10) 


(-llte)>. 


(11) (St)'. 


(12) 


(«.■)•. 


(13) 6(o-S) + 3i. 


(H) 


2(a:2-y«)xfla^ 


(15) 3(j%~i^)*3,. 


(16) 


(^ + q=)t^. 


(17) «»«*(-.). 


(18) 


I}!!t(-2i). 


(19) 3A + (-»)- 


(20) 


2(in-J-<!) + 2(c + «-J). 


(31) 2»'sx(-.)>. 


(22) 


The product of jr and 32. 


(23) The sum of I* and the squara ol 


:(-«). 



(24) The product of 12z and Ji. 

(25) The result of multiplying tie^ by 3ay». 

(26) The result of dividing 2Ck(;« by 5. 

(27) The quotient when 20a?* ia divided by 5z. 

(28) The number of timea that 81 contains 3. 

(29) The number of times that 60it;' contains x^. 

(30) How often 7x is contained in 2lax. 



(31) The result of multiplying by 1 : 



x+\ 3(ai-l) x~Z 



(32) The result of multiplying by 1 2 : 

73;-15 3¥+l 



(33) The result of multiplying by 20 : 



20 ' 



Simplify by removing brackets and collecting like terms : 

(1) o(»-e)+i(t-») + <:(»-i). 

(2) 7(6o-2i) + 3(a-3i) + 2e(7-(i). I 

(3) a>(P-e') + S'(t'-o«) + t«(«'-»'). I 

(4) •'(S-t) + S«(<;^«) + t>(«-S). 

(5) a(b + e) + t{e + ii)tc(a + b). 

(6) .(2y-=,) + ,(a8-») + «(2»-y). Pn,^,,!,. 

nign,-prihy VjtJOy It ' 
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Simplify by removing brackets and collecting like tenne : 

(7) i((H-3S)-«(i + 2i)H-6(«-«). 

(8) p(2j -. + () + (<P-S)-!(2J> -<)• 

(9) o(6>- «■) + J(j«- o<) + «(«•- It) + »>(J - 1) + »•(<-«) + ^a- b). 
(10) J!(n-j,)-y(j; + j). (11) i(i-j) + j(i-y). 

If P stands foricS + Sa^' + Sai + l, Q for z* + 2ii:+l, and ii for 

(12) i>-ne. (13) e-iS-JJ. 

(14) P-e-i'Ji-iiB. (15) P-iC-ft 

Ifistandsfora^ + j', Jfforj?-y*: 

(16) Lt'-Mf. (17) i + Jf-i!(j; + y). 

(18) tt + Jfy + (i+ilf)(!t + }). 

(19) o(i-,) + %-2) + e(i-«)-«(J-e)-,(«-.)-i,(a-S). 

(20) In the identity (a + 6)m = am + Jm replace m by 

(i)a + 6. (ii)«^6, 

(iii) a + c, (iv) c + rf, 

and obtain the expanded forms of the four products 
(o + i)', (a + 4)(a-S), (» + »)(. + «), (. + S)(c + 4 

(21) In the identity {a-h)m = am--hm replace m by 

(i) tt-ft, (ii) a-(^ 

(iii) c + <f, (iv) c-d, 

and obtain the expanded forms of four products. 



SmPLE EQUATIONS. 



Oral. 












(1) 


431 = 12. 


(2) 


73; = 66. 


(3) 


2^=108. 


(*) 


10«.5. 


(5) 


121-3 


(6) 


40 = 6^. 


(') 


lly = 33. 


(8) 


12y.42. 


(9) 


3y-7. 


(10) 


18= -6«. 


(11) 


Zx= -96. 


(12) 


14i = 0. 


(13) 


12ffl = 24. 


(14) 


6a= -18. 


(16) 


3a- -5. 


(16) 


2^ = 0. 


(17) 


42.-7?. 


(18) 


33-110. 


(19) 


-17 = 4k. 


(20) 


-6y.63. 


(21) 


l.lSi. 


(22) 


14^=1. 


(23) 


4^ = 0. 


(24) 


0=-3a;. 


(26) 


2fte = 39. 


(26) 


7 = 2l2, 


(27) 


6x + 3 = 21 


(28) 


21-6.10. 


(29) 


18.3«-3. 


(30) 


5 = 8a; + 3. 



1-14. 




SIMPLE 


EQUATIONS. 




1 


(31) 
(34) 


3J-20+I. 
2J+1-J + 


(32) 
2. (36) 


-:E=10+a!. 


(33) 
(36) 


3J + 4-16. 
6«-8 — 3 


(37) 


1-2- 


(38) 


I-'^- 


(39) 


2" « 


(40) 


1-1-0. 


(41) 


.-6+5. 


(42) 


.-1-13. 


(43) 


hl-'o- 


(44) 


M-'. 


(46) 


i-'"-l 



Ee. 11. 

Solve, and in each case cheek the anstrer : 

(1) 53; + 49 = 4.1; + 56. (2) 3a;+10=5x- 100. 

(3) 7x-U = 2 + 5x-9. 

(4) 2x-17 + 9x+'i-x-i3 + Ux^26. 

(5) 8-3a; = 6a;+10-a; + 6. (6) 43;+5=13-3a; + 8+iB. 
(7) = 2-9k + 53-2x. (8) 183; + 4 = 34x-4. 

(9) 233; + 40 = 43; + 2. (10) 4a; + 7 = 4 + 23;. 

(11) 14-23;-23 + 13a; + 81 = 164-53; + 7 + 12a:-3j: + 18. 

(12) ■l(7-a;) = 2(7a;-31). (13) 7(a;- 18) = 3(a:- 14), 
(14) 3(3 + a;)-4(7;E + 10). (15) 5(z + 3) = 7(9 -3;). 
(16) 8(23 + 23;) + 13(3;~3) = 0. (17) 8-5(13 - 2a!) = 3;-3. 

(18) 8-3(19-6i) + 7(2l3:-9) = 3a;. 

(19) 6-8(3;-3) + 2(5j; + 6) = 0. (20) 7(a!- 3) = 9(a; + l) -38. 



(21) 


2'-3 + ^- 


(22) 


2-5-4 + 1- 


(33) 


^"1- 


(24) 


hhl-'-*- 


(26) 


i-i4-'»- 


(26) 


l..l.= li-. 


(27) 


l + 2-li + ^-J 


(28) 


1.-I + 7.-3.+ 1J. 


(29) 


M-^s. 


(30) 


1 + 5^-6. 


(31) 


^-^.'-f'-s. 


(32) 


^-» = »- 


(33) 


9--.'-|i 


(34) 


.+1 x-l , 

"4 5~"'; 1 



ALGEBRA EXAMPLES. 



Solve, and in each case check the answer : 

(36) h:,-2)-hx + i).hz- 



(35) ^-^-8==- 



(38) ? + ^-;.„-L 



(«) 6a!-10 = -2z + 3-34. (42) 3x-4=2{x--3)-x. 

(43) ■5(3;+l)--3x=M2. (44) ■125a;--37B = -06 + -185(3;-3). 

(45) 8(3;-3) = 2-24. (46) 2(x-5)-(x+4)3-5-6. 

(47) 5(a; + 2) = 3-67. (48) 2-34 = 4(a;- 15) 

(49) 3(-2a;--5) = l-4. (50) 2(ar-7) = z + 4-63. 

Ex. IS. ON STHBOLS. 

0ml. 

One IfwnbeT. (Before problems 1 — 23), 
The mtmier being x, what represents : 

(1) double it. 

(2) half it. 

(3) five timea the number. 

(4) eight timcB it with three added. 

(5) the sum of the number and six. 

(6) the product of four and the number. 

(7) the result of taking 5 times it from 70. 

(8) the excess of the number over 20. 

(9) how much the number is leas than 43. 

(10) the product of 12 and the sum of the number and fivet 

The ntanber hetng y, by what are the same 10 things represented. 

Two Nvmhers. (Before problems 24— 32.) 

(1) Two numbers differ by 8: let a; be the smaller, what ia 
(i) the larger, (ii) their sum, (iii) their product, (iv) twice the 
larger t 

(2) Tho difference of two numbers is 5 : let y be the larger 
what is (i) the smaller, (ii) twice tho smaller - the larger, (iii) 
their sum, (iv) their sum + their difierencel 

iii,Gi.H)'^le 
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(3) Tho sum of two numbers ia 130 : let x be the larger, what 
is (i) the smaller, (I'i) their difference, (iii) their product 1 

(4) 340 is divided into 2 parts of which a is one, what ia 
(i) the other, (ii) twice the other, (iii) their difference} 

Consecutive Numheis: Ages. (Before problems 33 — 43), 

(1) What ie the whole number (i) next above x, (ii) next 
below y? 

(2) If X be an even number, what is (i) the next even num- 
ber, (ii) the next even number but one, (iii) the even number 
just before t 

(3) If z be an odd number, what is (i) the next odd number, 
(ii) the next number, (iii) the odd number next below z 1 

(4) If A is now x years old, (i) how old will he be 10 years 
hence, (ii) how old was ho five years ago, (iii) what will be his 
age in a years, (iv) how long is it since he was six, (v) in how 
many years' time will he be 100 1 

(5) If A'b age is now x years, B'e age y years, (i) what ia the 
sum of their agea, (ii) what was A'b age 6 years ago, (iii) what 
was the sum of their ages 6 years ago, (iv) what is the difference 
of their ages now, (v) what will bo the difference of their agea 
7 years hence ) 

Ex. 16. PB0BLEU8. 

(1) A certain number is multiplied by 23 and 117 is then 
added : the result is 232 ; find the number. 

(2) From the double of a number 7 ia taken : the result 
is 96 ; find the number. 

(3) A number is multiplied by 7 and 164 is then added: 
the result is 395 ; find the number. 

(4) Three times a number is subtracted from 236 : the 
result is 217 ; find the number, 

(6) If 4 times a number is taken from 37 the result is 19; 
what ifl the number 1 
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(6) If 3 is added to a number and the reBiilt multiplied by 
27, the product is 175 ; find the number. 

(7) A number is diminished by 5 and the result multiplied 
by 7, mabing 203 ; find the number. 

(8) A number ia added to three times itself: the result is 
464 ; find the number. 

(9) A number is multiplied by 6 and 14 added: from 
this the original number is taken : the result is 169 ; find the 



(10) Four times a number with 33 added is equal to 7 times 
the number with 18 added ; find the number. 

(11) Twice a certain number ia as much above 20 as three 
times the number is below 65 ; find the number. 

(12) The sum of 87 and three times a certain number (to be 
found) ia equal to 5 times the number. 

(13) How much must be added to 56 that the resulting 
number may be eight times the added part! 

(14) How much must be taken from 129 that the result may 
be twice what was taken away t 

(15) fhe excess over 60 of five times the number required 
is equal to the number. 

(16) Eight times a number is aa much below 100 as 33 times 
the number is below 275 ; find the number. 

(17) If 12 be added to a number and the result multiplied 
by 3, the product ia equal to 6 times the result of adding 1 
to the number ; find the number. 

(18) Three times the sum of the required number and 13 
is equal to 5 times the aum of the number and 2. 

(19) The difference between half the number to be found and 
one third of it is 11. 

(20) Find the number which exceeds its third part by 232. 

(21) From three timea the required number 36 ia taken and 
the result ia half the number. 

n,gn,-PrihyGt)t)'^le 
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(22) What ifl the number whose 7th part exceeds its 8th 
part by 2 1 

(23) A number, its half, and its third part make 110; find 
the number, 

(24) One number exceeds another by 7, and their sura is 
133; find the numbers. 

(25) Find two numbers which difler by 19, and whose sum 
is 121. , 

(26) Divide 140 into 2 parU which differ by 22. 

(27) Divide 40 into 2 parts which differ by 1. 

(28) Divide £257 between J and B so that A gets £9 mora 
than B 

(29) ji and B have £157 between them; J has £31 more 
than B ; how much has each t 

(30) £100 ia distributed between A, B, and C, so that B 
has £10 more than A, and G has £8 more than B; how much 
has each T 

(31) £233 is divided between A, B, C; A's share is double 
B'6 share, and G gets £5 more than B ; what is the share of each ! 

(32) A has £7 more than B and £5 less than G; between 
them they have £88 ; how much has each 1 

(33) The sum of two consecutive numbers is 91 ; find them. 

(34) Two consecutive odd numbers are such that twice the 
smaller exceeds the greater by 29 ; find them. 

(36) The sum of three consecutive even numbers is 120; 
find them. 

(36) Find two consecutive even numbers such that one is ^ 
of the other. 

(37) .^ is 35 years old, B 7 years old ; in how many years' 
time will A be twice as old as £ T 

(38) A father is 10 times as old as his son : six years hence 
he will be 4 times as old ; what are their ages T 

(39) A is 35, B is 7, and C is 5 years old ; how long will 
it be before A'a age is the sum of the ages of B and C% . 
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(40) A father is 30 years older than hJB son, who is 16 ; how 
long ago was he four times as old as his son t 

(41) How old is a man if his age 10 years hence will be 
double what hia age was 10^ years agol 

(42) Half Fe age is eqoal to a third of A'a age, A being 
16 years older than B ; find their ages. 

(43) A father is now three times as old as bis son was 10 
years ago ; if he is 34 years older than his son, how old is he t 



FROH W0SD8 TO SYMBOLS. 

State in figures with signs : 

Add 3 to 4 and multiply the result by 12, 
Subtract 2 irom 5 and multiply the result by 7.' 
From 13 take 8 and double the result. 
Multiply by 6 the difference between 77 and 74. 
Multiply 2 by 7^ and subtract 4 irom the result. 
Divide 6 by 3^ and add twice 4J to the result 

State: 

Add 2 to a and multiply the result by b. 

From z take 7 and multiply the result by 3. 

Double y and then subtract 17. 

To half of z add four times x. 

Divide IS by a and add to the result y. 

Multiply by x the result of taking b from 100. 

State: 

the cost of a things at b pence each. 

the cost of 1 thing if a things cost b pence. 

the cost at Is. each of a things. 

the cost of a things when 5 of them cost e pence. 

the cost of a things when x of them cost c pence. 

the cost of X things at Is. per score. 
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(4) State : 

the cost of c things at if Bhillings each. 

the cost of a things at 6 pence per dozen. 

the coet of x things at a pence per dozen. 

the cost of a things at Id. each. 

the cost of d things at four for a penny. 

the cost of y things if x things cost z shillinga. 

(5) State ; 

the number of pence in x shillings. 

the number of pence in a pounds. 

the number of pence in a pounds, b shillings. 

the number of shillings in 100 pence. 

the number of shillings in x pence. 

(6) How far does one go 

in 18 hours at 25 miles an hour, 
in X hours at 32 miles an hour. 
in b hours at c miles an hour, 
in 180 minutes at x miles an hour, 
in z minutes at x miles an hour. 

(7) State (with signs) the simple interest 

on £845 at 3 per cent, for 2 years, 
on jE640 at 4 per cent, for 3 years, 
on £450 at x per cent, for 2 years. 
on £A at 2 per cent, for b years 
on £P at B per cent, for Y years. 

(8) For the rooms (i)-(T) state in sjrmbols 

(a) the area of the floor, (/8) the perimeter, 
(y) the area of the walls, (S) the volume. 
(i) length 40 feet, breadth 26 feet, height 14 feet. 
(u) „ 36 „ „ 24 „ „ X „ 
(iii) „ a „ „ 20 „ „ 15 „ 
(iv) „ I „ „ b „ „ 20 „ 
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Use letters to state briefly the following known results : 
(9) The sum of two numbers is equal to their difference plus 
twice the smaller number. 

(10) The sum of two numbers plus their difi'erence is equal to 
twice the larger number. 

(11) Half the sum of two numbers added to half their 
diflerence makes up the larger number. 

(12) Half the difTerence of two numbers added to the smaller 
number makes half their sum. 

(13) The Beveuth part of a number minus its eighth part is 
equal to its fifty-sixth part. 

(14) If one third of any number be added to one quarter of it, 
the result is the same as if seven times the number were divided 
by twelve. 

(15) When we multiply together two numbers it does not 
matter in which order we multiply them. 

(16) To divide any number by a fraction, we invert the 
fraction and multiply. 

(17) The difference of two numbers multiplied by the larger 
one is equal to the square of the liu'gor one minus the product of 
the two numbers. 

(18) The sum of two numbers multiplied by one of them is 
the same as the square of that one plus the product of the two 
numbers. 

(19) If the sum of two numbers be multiplied by a third 
number the result is the same as if each of the two numbers were 
multiplied separately by the third number and these results 
added together. 

(20) If the diff'erenco of two numbers be multiplied by a third 
number the result is the same as if each of the two numbers were 
multiplied separately by the third number and these results 
subtracted. 
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Ex. 18. FOBHXTLAE. 

(1) Find the circumferences of circles of diameters 1, 2, 3, 4, 
5 inches, being given that the number of inches e in the circum- 
ference of a circle whose diameter is d inches is found from 



(2) Find the number of square feet in the areas of the circles 
whose radii are 1 ft., 2 ft., 6 ft., 7 ft^, 20 ft., 28 ft., being given 
that the number of square feet A in the area of a circle whose 
radius is r feet is found from 



(3) If a stone falls freely, the space s feet through which 
it has dropped in a time t seconds from starting is given by the 
formula s = 16(2. 

Find s for the values ( = 1, 2, etc., up to 10, also for the values 

( = 15andi = ^. 

(4) Find the weight in lbs. of a. square beam of pine, 1 ft- 
square and 30 ft. long, from the formula 

(where a feet is the length of the beam which is I feet square). 
Find also the weight of a beam 6 ins, square and 30 ft. long. 

(5) Find the weight of a beam of oak, 25 ft. long and 18in& 
square, from the formula 

W=5'2afi [see question 4]. 

(6) Find the weight in lbs. of a square beam of beech, 2 ft. 
square and 12 ft. long, from the formula 

n^= 43 al^ [see question 4]. 

(7) The weight iV lbs. of a cubical block of limestone, the 
side of the cube being a feet, is given by the formula 

W= 171 a\ 
Find the weight in lbs. of three cubical blocks whose sides are 
respectively 1 ft., 1} ft., and 8 ins. 
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(8) The weight W lbs. of a cubical block of gtanite, the side 
of the cube being a feet, is given by the formula 

Find the weight in lbs. of three cubical blocks of granite whose 
sides are respectively 1 &,., 2 ft., and 6 ins. long. 

(9) Find the sum of all the odd numbers less than 100 from 

the formula n , , ,, 

sum = ^(/+i), 

where / is the first of the series of numbers, 
„ ; is the last „ „ 

„ n is the number „ „ 

(10) From the formula given in question 9, viz. : 
sum = = (/+i), find 

(i) tho sum of all the odd numbers between 100 and 200 ; 
(ii) the sum of all the even numbers leas than 60 ; 
(iii) the sum of the numbers 10, 15, 20, 25..., there being 
20 numbers altogether. 
[The formula given applies in all cases where the numbers increase 
or decrease by regular intervals.] 

Bx. 19. MISCELLANEOUS. 

(1) Add together a + b-c, 2a-b + c, 3c-6b + a, a~b-c. 

(2) Showthatif a = 2, i=X, c= -1, 

then a» + &» + c»-3afe = (a + &+(;)(«* + 62 + c«- 6c- ca-oi). 

(3) Test whether the equation 3?-6x + 5 — is satisfied by 
z=i, or a: = 3, or a; = 5. 

(4) Is the equation a» = 30 - a: satisfied by a: = 3 ) 

(5) From a:»+ 2z> - 5/ + 4 take 3?-5x + 4. 

(6) Solve the equations : 

(i) 2a;+3 = 27-4a:; 

(n) -(x + 5) = x-^^. 

D,gn,-.rihyGOOglC 
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(7) Subtract 3? - 1 from the sum of 3^ + 2** and 3a? - a: + 2. 

(8) Solve the equation 5x + 2~3{x-i) + 7x- 2(5 -x). 

(9) Verify that o»-6» = (a-&)(o«+ai + JS) for the particular 
case when a = 7 and b = 2. 

(10) AM a^ + 2ab + b', a" - 2ab + b\ a^ + iab -h^. 

(11) Whatia the cost of: 

(1) X things if y of them cost z pence ; 
(ii) a things at b pence per dozen t 

(12) From the formula 

find C when 5- 51 and lt= 2. 



(13) Find the sum of a^-oi", 3? + 2ax-5a\ x^ + 3a\ Icur. 

(14) Takeaway + 6 + C from a- 6- e. 

(15) Show that x = 5 satisfieB the equation 3fl~2x^=l2x-Ho. 

(16) Add together ^a + b, a + -^b, -2a-~b, ^-|. 

(17) Solve the equations : 

(i)|-^-2; (ii) 3(i-5)-432. 

(18) Find three consecutive numbers whose sum is 84. 



(19) If 23 be added to xf, find the sum of the result and 
a^-2a^ + 2. 

(20) What is the distance travelled : 

(i) in z hra. at y mOes per hour ; 
(ii) in an hour if a miles takes b mins. 1 

(21) From the formula 

<; J 22 „ 

find the surface S of & sphere whose radius r is 3J ins. ; also of 
one whose radius is 6 ins. 

n,gn,-PrihyGt)t)'^le 
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(22) Solve the equation 

(23) Find the number Buch that if IS be added to it, three 
times the result is equal to nine times the number. 

(24) The ages of a father and son are 32 years and 8 years. 
How soon will the son's age bo half that of his father I 



(25) Verify that if a = 3 and ft = 1 then 

(a-h6)(ffl»-a* + 62) = (i3 + 6=. 

(26) From the formula s = U(-16P find sif ( = =, and also if 

(27) Add to iK« - 3a; the sum of 24 + 2ii; and 3a;*-z + 5. 

(28) Sabtraot-^x^-xy + ^y^ from z^-^ay + y^. 

(29) Solve the equations ; 

(i) 7(»-3)-6(a!-l); 

,... ai 7z , 

(30) Find two consecutive even numbers such that their sum 
is 45 times their difference. 



(31) Write down the value of 

(i) {-a:=y)* + 2x8.xV; (ii) (-3ab)K 

(32) Add together I + P + J y-| + |. ^+y~J 

(33) Simplify i?(az^ + bx-e)- a{3fi + 2^^) _ bt/afg^i + x). 

(34) A room is half as long again as it is broad. If its 
breadth had been 5 feet more and its length 4 feet less the room 
would have been square. Find its length and breadth. 

(35) Write down the simple interest on £z at 2^ per cent. 
for y years. 

If the interest is £^x find y. 

: iii,Gi.H)'^le 
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(36) From a'' + S«-6<i6*+14a«6 take -7a6!-9a«6 + R 

(37) Simplify x{x-^-2z) + 2x{i/-z-3x)-x(3f/ + e). 

(38) Find two consecutive numbers sucli that the difference 
of their squares is 97. 

1,39) Divide £1100 between A, B, 0, so that A gate £2 for 
each £3 that B gets, and C gets twice as much as A. 

(40) A room's breadth is 19 feet. If its length were increased 
by 3 feet^ and its breadth decreased by I foot^ its area would be 
unaltered. Find its length. 

Ex. 20. H.O.F. 
Find the h.c.f. of 

(1) J?p, xf. (2) a^l?, 2(iS. (3) 4a, 2ab. 

(4) fg*, f^. (5) 16x»ys, Uxy;^. (6) 9a=, 12a6c 

(7) Ua% 31a^. (8) 7o%, So^J". (9) 25a^ 406V. 

(10) \^3?y\ x% ix^sK (11) liabc% 7b^, Sla^ftV. 

(12) yyr, 12/2^, l^K (13) 27na*y2, 36a%, 45flfe/. 

(U) 26aA^ 39(i=Jc, 52a«6V. (15) 40?y'2, 24a~^2, I5xyx^. 



Ex. 21. L.O.U. 

Find the L.C.M. of 

(1) xyz, dz^ (2) a^y, afe. (3) 2a^, Ayf. 

(4) 33^, 4a?iy3. (5) 9a»JB_ 3^6%. (6) aa^, hak^. 

(7) 3^, y^ ar. (8) Pm, m^ «*/■ (9) a?bc,d^,ahc\ 

(10) 3a^ 462, 6^2. (11) 21a=iV, 7a6, 3ac. (12) pqr, f, jV. 

(13) 23a6a, \\a%, ZaU^. (14) 6j-s(, 15i^P, 5s», lOr/2. 

(15) 343;y, 173:ysS, Zn*, a». 



Ex.22. 

Find H.C.F. and l.c.h. of 
(1) Gxyz, 33%^ 2xH. (2) 2<m*, 4ac, i 

(3) 133^2, 26ot/3s, 2ffla~*y«. (4) 9^h, U^bc, iai^c 



rihyCoogle 
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Find H.O.F. and L.C.H. of 
(5) IToa:, Uby, 85«. (6) ^, Za^, iaf. 

(7) pqrs, Ur^s\ dpfq\ (8) lm% 2lmn, 4ln\ 

(9) lalficd, 49aK 21a*e«. (10) Uxyz, 7(ra», Uax:^, 3^/. 

[Additional examples may be obtained by finding the L.C.M. of 
the expreasions given under H.c.F. and vice tvrfa.] 



Sx. 23. FRA0TI0H8. 
Reduce to lowest terms : 
2a^be 

32fl«6» 




Ex. 24. 

Simplify by performing the multiplications or divisions : 
_,_. ... ^Sl. (3) ^^J± 

?B^^ Id) ?^ . 2^ (6) 3c°an , nVc' 

"^ "aj" "^ die ■ o^ ' 



(1) i^x— . (2) £^x^. (3) 

,. 2^^2^_ ,5^ 

^ ' aJc ■ oft ^ ' 

... 33' K* iS^" ,,„. 1 24a= 13fa; 5tt 

^' 2a:'*z»- 3' ^ ' 6 " 39a; " 555; ^ 3^' 

nx\ EiH?_i 1? y /Ul ^"^'^ l&byH 95y 

^ ' 7s ■ 2 '^ 48 ■ a ^ ^ 5ayi2 " 2oV ' a!»3 ' 



FRACTIOUa 



OraL Express with common denominator : 



('> 1 1 


(., |. f. 


(3) 5. J- 


<*> % % 


(5. 1 1 |. 


<*' S- lO' 15 


('» 1 1. -1- 


W I i- 


<»-^^ 


('«) h s 


("> =• fe s 


<'^'^> 


<!') p. J 


(», -. ^ ?. 


(15) t', g, >.. 


,,., iF 3t 1 


,.,, ^ W 6a' 




Ex. 26 








"» M 


(^) f-f 


<=) i-M 


(.) l-r , 


<5, M.- 


(6, i-M. 



(,) .^,^. ,8, 

(9) ^3+?rJ_5»^. (10) 



rihyCtJO^If 
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Ex. 27. IKVOLUTZOH. 

Write down the sqnare of 

(1) a^. (2) xyx!". (3) 2flJ%. (4) da'. 

(6) 7o»i. (6) 12x*z. (7) -4aife. (8) -3a»a;''. 

(9) -5<tE2 (10) lOflTay. (11) l^;. (12) -^z. 

(13) -^. (H) ^- (15) j^. (16) -g^. 

Write down the cnbe of 
(17) aJ= (18) 2iey. (19) 3uxS. (20) ZaYz. 

(21) -a»*. (22) -Wm". (23) 5x'. (24) -3/«a_ 

,25, |. ,.6) -f. (27, ?*. ,28, -^. 

Write down the expanded form of 
(29, ,204")'. (30) (3(cf)'. (31, ,-«',•. 

,32, ,«%,'. ,33, ,2«*',». ,34, (-«■)'. 

(36) (-,¥,•. (36, (-|^)'. (37) (^)'. 

(38, (-S)'.!?". (39, »(yj>f. (40) -(fqf. 

,41, 2a!j2.,3ir,<. ,42, o' .,- S,«. ,<.*')=. 
,43) ,1?., -»!)>. !;• + !,'. 

Ex. 28. EVOLDTION. 

Write down the square root of 

(1) a: (2) a"4". (3) »Vj*. (4) >(yA 

(6) 4aV. (6) 9W. (7, 26A«. (8, o'««A 



,9) 16!(^ya>. ,10) 81y*>. ,11) 



!L (12. *^. 



,,,. 169o> ,,,, 144ty , , 49i'».V 

n,gn,-prihyGt)0^lt' 
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Write down the cube root of 
(16) a\ (17) fM. (18) %z^\ (19) 64j»w". 

(20) -612. (21) -27c«<f«. (22) -Uba^z^ (23) ~. 

_6*AL^. (25) .^!_. (26) -^^^ 

^ ' 125ir»' ^ ^ 343y.!< * ' 125j%8 

Write down the value of 

(27) if^^. (28) il^f\ (29) 4/32^*. 

(30) ij-UP;fi. (31) yriay. (32) y^^^- 

(33) '^. (34) '/-^- <35) ,/_^. 

Ex. 29. SIHULTAHEOUS EQUATIOHS. 

Solve the following pairs of equations : 



(1) 


« + !(-7, 


(3) 


j! + ,-210. 


(3) 


,-.-6, 




.-,-3. 




«-,.64. 




j; + J.38. 


(*) 


>! + >.33, 


(6) 


i-y.4. 


(6) 


2.-, -10, 




J-i-7. 




« + S-9. 




.-,-3. 


(?) 


» + 3y.l2, 


(8) 


2«-3,.4, 


(9) 


l!-,-21, 




-z + iy.-a. 




2it + j.7. 




2. + ,-3. 


(10) 


2H-3J.8, 


(11) 


23:4-3y = 37, 


(12) 


6. + 8, = 35, 




5a-y = 3 




1-13,-4. 




2,-4.-6. 


(13) 


63; + 3y = 48, 


(U) 


x^,.i, 


(16) 


2. + 5,--3, 




Si-lOy-l. 




4,-3»-17. 




7.-10,-17. 


(16) 


12a; + 7y=69, 


(17) 


.-8,-4, 


(18) 


4« + 7,-6, 




8»+13y = 81. 




2.-8,-0. 




6. + 5,-2. 


(19) 


23; + y= - 12, 


(20) 


8. + 12, = 20, 


(21) 


.+,-8022, 




«-7y-9. 




18,-5i--I6 




,-.-6846. 


(22) 


ea:-6y-4, 


(23) 


9,. 7a; 


(24) 


. + 8,-18, 




3x = ^. 




.-,.2. 




3. -20, + 66. 


(25) 


i + y-0, 




(26) 4(a 


:-2). 


■3(y + 2>, 




61+7,-7. 




3(1 + 2). 


■'(S+.l). , 
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Solve the following pairs of 


equation 


s : 


(27) 3(a:+l) = 5(3,-I), 


(28) 


&« + 4,.2, 


Hx-\) = Z(y+l). 




J-3-1 


(29) ix~y = 0, 


(30) 


103: = 4-3y, i 


5y-16&E-37. 




3j-5«+l. 1 


(31) B3;-6y=17, 


(32) 


fe + 9,-3, 1 


y=a;-10. 




te + 7}-10. 


(33) x^y = 2x-3y^6. 


(34) 


3; + y=25-3a; = 10. 


(35) 23; + 3j( = 2 = 10ie-9y. 


(36) 


13i-5sf-6, , 
22i+17>.41. 


(37) 8y-3a;=30, 


(38) 


1216!i-374y.e42, 


x^iy. 




43j:+78j-m. 


(39) a: + 7=y + 9 = 3a;-4y. 


(40) 


lte + 4j-3, 



Each of the equatdonB (41), (42), (43), (44), (45) is to be tahen 
with each of the equations (a), (b), (c), {d}, (e), and the pair of 
cdmultanoouB equations so obtained is to be solved. (ThcBe 
equations are especially suitable for graphictJ solution.) 

(41) x-y = 0. ] { (a) 



(42) 
(43) 

(44) 
(45) 



3y-a;=l, 

ai-2y=2. 



iy+X=0. 



a; + 2y«l 



Solve the following pairs of equations : 

(1) l^+p-^ 

z + y = 7. 



(3) 



(4) ^z + 3y=2. I 
3; + 4y = 0. I 



rihyCoO^le 
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SIMULTANEOUS EQUATIONS. 


(6) 


l('=*s)-ih] 


(6) 


z + y = 3; 




- , 




^+J-0. 




,-»-l. J 






m 


•3j+-5».-23,1 
61+5^ = 2-6./ 


(8) 


■l« + 3y.S-6, 1 
«-l%.10-2.f 


(9) 


3i + 2y.9a9,\ 
a;-2,.«. 1 


(10) 


fe + 2y.6-8,l 
S-3«-l. 1 


(11) 


i+y-BSS, 1 
7i! + 3j.3509./ 


(12) 


■!te+-3y-l-29,l 
^ + -7y.3. ) 


(13) 


"i4 


(U) 


5 




Sy-lIj.SO. J 




y-«-. + 7. 


(16) 


3 — r--^' 

!^.B-2(5y-4 


(16) 


5^=^-< 


(17) 


^'.!=,-a. 


(18) 


^ = | = »- 


(19) 


■3(7« + 2,)-08.-7(i+6) 


■\ 





S- 2i;. 3(s-l)./ 
(20) ■53:=-4(i + y)--3, (21) 2a:+j'=6-a! = 0. 

■2y.-7(> -») + •!. 

(22, .=^-ii=^^. (23) ^=V=i- 

(24) l:^=£±^_8=160j-(a.-10). 

Ex. 31. ORAFHS. 

(1) Make tables to show the valaes of y corresponding to 
x^-O, 1, 2, 3, 4, 5, 6 ia tho following cases ; 

(i) y = $x+l, (ii) y = Sz + 2> (iii) tj = Zx-S, (iv) y = sZ + i, 
and draw the graphs on squared paper. n,gn--prihvGt)t)Qle 
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(2) Draw with the same origin and axes the graphs 
corresponding to 

(i) y = ia., (H) y = lx-i-2, (Hi) ^ = 1^.-1. ' 

(3) Draw with the same origin and axes the graphs 
correepoiiding to 

(i) y=Sx, (ii) yBx-4, (iii) y = ^+l. 

(4) In Fig. 1 on opposite page the graph shows the mimber 
(y) of inches corresponding to a number (x) of centimetres. Use 
ttie graph to find out : 

(i) How many incbes in -4 centimetres ! in 4 centimetres ! 
(ii) How, many inches in -75 centimetres 1 in 7 '5 centimetres ) 
(iii) How many centimetres in '1 inch ? in 1 inch 1 in 3'5 inches 1 

(5) Construct a table showing the values of x^ for 

x= -10, -9, ...0, 1, ...10. 
Draw the corresponding graph from 

x= -4 toa;= +4. 

(6) Show in a table the values corresponding to 

x=0, 1,2, ...6 
of the three functions 

3? + x; x-^x^i' 2j?-x^+x-1. 

(7) Use Fig. 2 on opposite pi^e to find what x^ is if a; is '35, 
and to find what a; is if m^is -9. Draw the graph of y=a:* between 
x = and a; « 1 on as large a scale as possible and use to find 

(■76)^ (7-5)^ (-63)2, J^, ^/6^ ^^. 
Check by using the tables or otherwise. 

(8) Draw the graphs for a; = 0, -1, % 3, ...-9, 1, 
of the functions (1)3?, (ii) l + 2a; + a^. 

(9) Draw with the same origin and axes the graphs of 

(i)y+a;=-l; (ii) y+z=0; (iii) y+a;= - 1. 
(10) Draw, by joining the points where the lines cut the axes, 
the graphs of : 
(i) y = 2x-l; (ii) 2a;+y = 6; (iii) 2x-y=.ii 
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(iv) a; = 3y + 3; (v) x + i/ = 3; (vi) a:-y=l; 

(vii) ^ + 1 = 1; {viii)|-|=l; (ix)p = i(^ + 3); 

(x) t/ = 2z-l; (xi) t/=-2x+-3; (xh) y=-ix--5. 



(11) Draw the graph of 
which gives the connection between the number (x) of miles per 
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hour and the number (y) of feet per eecotid in the same epeed, 
and USB it to find : 

(i) How many feet per second in 10 miles an hour T in 1 miles 

an hour ) 
(ii) How many miles per hour in 30 ft. per second (100 yds. 
in 10 seconds) 1 



(12) Draw the graph 

which gives the connection between the number (t/) of degrees 
fiihrenheit and the number (x) of degrees centigrade in the same 
temperature. [Draw the graph putting x= -5, y = 23 at the 
bottom of the paper.] 

Use the graph to find : 
(i) How many degrees fahrenbeit in 20 degrees centigrade? 

(ii) How many degrees centigrade in 55 degrees fahrenheit 1 



Ex. 32. SOLUTION OF EQUATIONS BY UEANS 
OF QBAPHS. 

(1) Draw with the same axes the graphs of 

y-2x=l, 3;+y = 2, a;-j/=3, 
and deduce the solutions of the three pairs of equations : 

a; + y-2.J x-y = S.i y-2x=l.f 

(2) Draw with the same axes the graphs of 

y-3x = 0, i/-x = 2, 3a; + 2y=-6, 
and deduce the solutions of the three pairs of equations ; 
y-3iE = 0,\ y-3: = 2, 1 3x + 2y^ -6 

y-X'-2.f 3a: + 2y- -6./ y-3a! = 0. 
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(3) Draw with the same axes the graphs of 

and deduce the solution of three pairs of equations. 

(4) Draw with the aame axes the graphs of 

3y = 2ij; + 3, y-a;-2, 2a:=5, 
and deduce the solution of three pairs of equations. 

(5) Draw the graph of f/=3? (irom a:= - 2 to a:-. + 2), and 
with the same axes the graph of y=a; + l. 

Hence solve the equations ; 

ic-y+l = 0./ 

(6) Use the graph drawn in Ex. 5 to solve the equations : 

2x= 3y,| 

(Further examples of this method will be found in Miscel- 
laneous Graphs.) 



Ix. 33. GRAPHS OF STATISTICS. 

Kxbibit the following statistics graphically : 
(1) Cost of life-iDBurance at different ages. 



Age in year», . - 


25 


30 


35 


40 


46 


60 


65 


60 


Premium ill £, - - 


2-3 


2-6 


2-9 


3-3 


3-8 


4 6 


57 


7-2 


Estimate the premium at ages 32 and 47. 

(2) Fall of barometer due to increase of height above sea-level. 







5 


10 


15 


20 


26 


30 




30 


24-9 


20-6 


17-1 


U-2 


11 


9-8 



Estimate the heights of the barometer at 7000 feet and 1900 

feet above sea-level. -, , 



ALGEBRA EXAMPLES. 



(3) Comparison of the populations of England and Wales, Scot- 
land, and Ireland, at various dates (population in millions). 



Vrati, - - 


1821 


mi 


1811 


1851 


1861 


1871 


1881 

26-0 


1891 

29-0 


1901 


n^^"') 


12« 


13-9 


16-9 


17-9 


301 


227 


32-6 


BootUnd, - 


21 


2-4 


2« 


2-9 


31 


3-4 


37 


4^ 


4'47 


Ireland, - - 


6-8 


7-8 


8'2 


6-6 


6-8 


6-4 


5-2 


4-7 


4-45 



Estimate when the population of England and Wales was just 
25 millions, and when the populations of Scotland and Ireland 
were equal. 

(4) Number of pages in successive editions of the Encyclopedia 



Edition, - lit 


2i.d 


3M 


4th 


Mh 


6th 


7th 


8th 


9th 


lOth 


pages, / 


8-6 


14-6 


W 


16 


16 


17 


18 


21* 


31 



(5) The ageing of electric g 


ow lamps. 














3 


3 


4 


e 


6 


7 


8 


Candle-power, - 


16D 


16^ 


16-8 


15-65 


15-4 


15-2 


15-0 


147 



(6) Kuniber of successful candidates for honours in the Mathe- 
matical Tripos at Cambridge. 



Tear, - 


ISOO 


1810 


1820 
53 


1R30 1 1810 


18.% 

m 


1860 

121 


1870 


18M 


1800 1900 


Nambor, 


31 


43 


98 1 147 


115 


99 


105 82 



(7) Number of successful candidates for honours in the Natural 
Sciences Tripos at Cambridge. 



54 45 81 



95 92 
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(8) The world's production of petroleum in various yearS' 
(measured in millions of 42-gallon barrels). 



Yew, . 1 1876 


1876 


1877 


1878 , 1879 


1880 


1881 


18S2 


1SS3 


1SS4 


1885 


Million, -l g^ 


9'1 


13, 


15-0 ! 20-1 


24-8 


287 


SB-a 


34-4 


23-6 


21 -a 



(Further examples will be found in Miscellaneous Graphs.) 

Sx. 34. SIMULTANEOUS EQUATIONS. 

(More than two uninioicas.) 
Solve the equations : 



(1) z+y+z 
ac + y-s 
2a; + 4y + a 

(3) x + ti 

(5) 4t+y+z = 2,- 
z-x-by=5.. 



2.) 

, + 2=13,1 

-3z= 5.1 
+ 43=10.) 

'+J = 
h2j- 
-5y. 

S+s-3,[ 
a+r«.7j 



(2) 2a; 
x + 
4»:-3y + 

(4) x-3y+z=10. 



(6) x + y-i, 



y+2. 3,1 
:y + «.12,[ 
ly + 2- 1.) 

-3y+«.10, 1 
7y,52. -2,[ 



a!+y-3,' 

y+2 



y + z.-2, 
2 + ^=12. , 

■->-3,l 
,-2.5. 



(loy « + y + 2.6. 



<8) 



(11) s + y + 2+w=12."j 

it-y + 2- 9.1 

2i + y- 8.1 



. (12). 



63;+y = 13.1 ' 

y+6«=19,l- 
"t-^-y^ 4.J ; ^ 

D,gn,-prih.G00^lt.' 
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(13) 


w+3» = 19, 
Sx+y = lS, 
2j-3»-ll, 




(U) 


103;+ 8y- 93 = 10, 
12a;+ 2y+lls=I3 
2x + l(h/-25z =0 




2y-5u= 5.' 






(16) 


3+x = 5-4w, 


(16) 


3{a-l) = 2(y-l), 




2+iK = 3w, 




4<y+a;) = 9s-4, 




7t»-s + 2. 




2y = 7<5ai-33) 


(17) 


i+l 12, 1 


(18) 


3; + 2y = 2a; + y-27 
=z-3x 




« + | + ta-j(f + 82+l), 




= 6. 




1 + 22.1. 






(19) 










|_| + 2,-.= 3,-fH.4 


y- 




(20) 


10a; + 2y-55 4a; + 3y-33 
5 " 9 




] 




Ite + 2y - 52 = 4a; + 3y - Si 


-8, 


• 




lOz + 2y - 5a 43; + 3y - 33 
10 ' 3 


^..,..J 


(21) 


73;-lly + 23 = 10, ■ 


(22) 


Mn-»' 




-10ai + 3jH-52.-15, 






12:e-y-6a = 31. . 




s+n+i-i''' 










f+l+ii-"- 



...I 



t. 36. PROBLEMS. 

(1) The sum of two numbers is 1364 and their difference 
62 : find them. 

(2) Find two numbers whoso sum is 635 and their difference 
il. 
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(3) Three times the sum of two numbers is 372 and twice 
their difference is 48 : find them. 

(4) If 8 be added to the latter of two numbers the result 
is three times the other; the difference of the numbers is 10: 
find them. 

(5) Two numbers are such that five times the smaller is 
equal to three times the larger ; the sum of the numbers is 888 : 
find them. 

(6) If the sum of two numbers be added to three times 
their difference the result is 18; if twice the sum be added 
to their difference the result is 26 : find them. 

(7) Half the sum of two numbers is 51 ; their difference 
is 6 : find them. 

(8) Half the difference of two numbers is 2 ; their sum is 
7 : find them. 

(9) One third of the sum of two numbers is 24, while a 
quarter of their difference is 12 : find the numbers. 

(10) The sum of two numbers is 10 more than their 
difference ; if 3 be added to the larger the result iB 6 times the 
smaller : find the numbers. 

(11) £832 is divided between .^ and B so that B gets £68 
more than A : how much does each get t 

(12) £200 ia divided between A and B ao that A has £3 
more than B : how much has each T 

(13) Divido £375 between A and B, so that A gets £35 leas 
than twice what B gets. 

(14) A, B, C, D have £480 between them : A has twice as 
much as B, and C has 7 times as much as jP ; if C has £5l3 more 
than A, how much has each 1 

(15) B, 0, D have £700 between them. D has £60 more 
than B and C have between them : how much has each if C 
is known to have £80 more than B ^ 

(16) A man buys 5 horses and 3 cows for £167 : he could have 
bought 3 horses and 5 cows for £145 : what is the cost of each } 
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(17) £300 will buy 5 cows and 30 sheep ; the same amount 
will buy 8 cows and 8 sheep : wbat ia the cost of each t 

(18) A party of 33 cycIistB were mounted, some on tandem 
and the rest on single macbinea. If there were 12 more single 
machines than tandems, how many were there of each ! 

(19) Five years hence a father will be 3 times as old as 
his son ; their ages added make 66 years : how old are they 1 

(20) A bicycle's age is one-eighth of that of its owner. It 
is not to be sold for 5 years, when its age will be one-third of 
his : how old is the owner now T 

(31) A ia i years older than B; ax years ago tbe sum of 
their ages was two- thirds what it is now : find their ages. 

(22) A is twice aa old as B; 16 years ago he was 4 times 
as old as B : find their ages. 

(23) If 2 be taken from the numerator and also from the 
denominator of a fraction the result is equal to ^ ; if 1 be tAken 
from the numerator only the result is the same; find the fraction. 

(24) To the numerator and denominator of a fraction 1 is 
added; the result is ^: if 9 be taken from the denominator 
the result is J : find the fraction. 

(25) A book about a certain war has 2 pages for every 3 days 
that the war lasted. The average number of paragraphs on each 
page is 1|, and there are 107 more paragraphs in the book than 
days that the war lasted. What was the number of days ? 

(26) The sum of three numbers is 360. The difi'erenee 
between the first and second is equal to the difference between 
the second and third ; while the difference between the first 
and third ia 40 more than the second number : find the numbers. 

(27) The sum of three numbers is 360. The difference 
between the first and second is equal to the sum of the second 
and third ; the sum of tbe first (uid third ia. equal to three times 
the second : find the numbers. 

(28) Find three numbers such that the three sums obtained 
by adding them two at a time are 46, 57, 65. 

n,.|r„-rnii,GtH)'^le 
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(29) Find four numbers such that the four sums obtained 
by adding them three at a time are, 9, 10, 11, and 12. 

(30) Divide 136 into 4 parts, such that if 2 be added to 
the firat, 2 subtracted irom the second, the third multiplied 
by 2, and the fourth divided by 2, the results may all be equal. 



Ex. 36. UULTIFLICATION. 

Find the product of 
(I) iC + 2, a; + 5. (2) o-l, « + 3. " (3) y + 6, y-3. 
(4) 01-2, a + 2. (6) b + 7, b-i. (6) -a + 5,a-8. 

(7) <i + 3, 6-1. (8) x-2, a + 4. (9) x+i, -x + 3. 

(10) a + b, a-b. (11) x-y, x + 2p. (12) x-c, 2j; + 2c 
(13) xy-5,xi/ + 3. (14) (A-6x,ab + Gx. (15) 2z-5a, x + a. 

Find the value of 
(16) ix+y){2z-r,). (17) (a + ib){2x - b). 

(18) (oP+fXi^-f). (19) (2ax + b){ax-i). 

(20) (3-ab)H + ab). (21) {Zaxs + 2x^){a^-x^). 

[A number of examples similar to the above and intended for 
oral work are given in Exercise 41. 

In some of the following the checks au^eated should be used, 
and especially in numbers 32 to 37.] 

Multiply together 

(22) .32« + iE+l, K+2; checka: = l. 

(23) 3? + x^ + x+l, x-l; check3;=2. 

(24) 3as + 2a2-3a+l, 2a- 1; check a = 1. 

(25) 46=4-6-1, 6-2; check6 = l. 

(26) l3fi-&3^ + $x^-Q?-23?-l, 33?-l; check3! = l. 

(27) a^ + ab + b\ a^-ab + l^; ch6cka = b=-\. 

(28) 2a^ + 3a'-2, tt + a2 + 3j checka=l. 

(29) yH-y^ + y-l, y+\; check y= 2. 



.rfii,Gt)t)'^le 



44 ALGEBRA EXAMPLES. Ez. 

Multiply together 

(30) x^ + xg + y^, x^-y^; cheeka; = 2, y= 1. 

(31) l+x + 3^+3f, 3x^ + 2x-l; check3: = l. 

(32) ars + 2a;* + ae + 1, x^ + 3x+l; check by putting x = 10, and 

comparing with the arithmetical procees of multiplicatioo. 

(33) 23? + 3? + 2x+2, x' + x^-A; checkx = 10. 

(34) yS + 3/ + 2, 2y2 + 2y+l; checky=IO. 

(35) a:* + 3a:=+l, i^-l-Sz+l; cheekar=10. 

(36) Zx^-i-Gx+i, 2x^+x + 8; check3;=10. 

(37) 3^ + Sx^ + l, Q^ + 2x' + 5x + i; check x= 10. 
Multiply 

(38) a^^ba,^ + 2a^-l by a^- + ba^ - 2a'^ + 1 ; checka=l. 

(39) a^ + b^ + c^ + lc+ca-abhya + b-c; check n = 2, J=l,c=l. 

(40) ix' + 9f +z^ - 2xz- 3ijz - %x>f hy 2x + 3y + 3; 

check a! = yM2—l. 

Find the value of 

(41) {x + y + zy. (42) {x-i,)\x + y). (43) (a + 6)». 
(44) {2a-b){a-2b){a + b). (45) (ar+2y + 3s)«. 

[Many of the above examples are suitable for the method of 
detached coefficients. This method should be employed in the - 
following examples.] 

(46) Calculate the powers of a + 6 up to (a + 6)^*, and state the 

rule by which the coefficients of one power can be ob- 
tained from those of the previous one. 

(47) Calculate the powers of a - 6 up to (a - bf. How can they 

be obtained from the powers of o + H 

(48) Calculate (a + &)"(» -6)*- 

(49) Find the value o((3? + x+l )*. 

(50) Find the value of (3? + 3?+x + lY. 

n,,N,-rnh,G00t^lc 
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Ex. 37. APPLICATIONS TO GEOMETRY. 

If any Btraight tine AB be divided at C, ahow that 

(1) AB^ = AB.AC+AB.BC. 

(2) AB.AC^ACi + BC.AC. 

(3) AB^ = AC^ + 2AC.BC+BC^. 

(4) AB^ + AC^^2AB.AC+BC^. 

If C ia the middle point of AB and P any point in BC, prove 
that 

(5) AP.FB = AO^-CF^. 

(6) ^/«+P^-2-iC* + 2Cf«. 

(7) AF' = iBC»-iBC.£P+PB^. 

If ^B ia biaected at (?, and P any point on .^£ prodQcod, 
prove that 

(8) AP.PB=OP^-CA. 

(9) AP' + PB^^2AC^-\-2Cpi. 

(10) If ^, B, 0, D are four pointa in order on a straight line, 

prove that 

AO.BD = AB CD+BC.AD. 

(11) If AB is 2 feet long and ia divided in the ratio 2 : 3 inter- 

nally at X and externally at V, find the length of XV. 
If AB is divided internally at X, and externally at y in the 
ratio I : m, 

( 1 2) Find the length of XY. 

(13) Prove that^£(^X+^r) = 2^X.^r. 

(14) ProvethatXr{^r+fiy) = 2^F..BF: 

(15) If M ia the mid point of AB, prove ihat MX. Jif K = MAI 

Ex. 3a DIVISION. 

Divide 

(1) 12a;T-9z» + 18x* by 3(j;« 

(2) i3fif + l2:x^f + Ux'p* by 2xY- 

(3) 3;Ty-3iV + 4A' V 3^. 

D,gn,-.rihyGOOgle 
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Divide 

(4) 72!*-3S:i»ff + UxY by x\ 

(5) aPb^cd + afr''cH + aJ)f?d^ + a^bciI^ by aM. 

(6) a;' + 4a! + 4 by a: + 2; check x=l. 
<7) 3~'-53: + 6 by 3^-3; check z=l, 
<8) x^ + 5x + S by 3; + 3; check 1=10. 
(9) 3? + Gz + 9 by 1 + 4; check 3; = 10. 

(10) 3a!H5a: + 3 by 33; + 2; check a:=10. 

(11) 0^ + 73;+ 12 by x + S; check 3!=10. 

(12) 2a:«-8a;-5 by 22+1; check k=10. 

(13) 3?-25hy x~&; check 3;= 1. 

(14) 4a:a-81 by 2a!- 9; check j;=l. 

Divide each of the expressions (15), (16), (17), (18) by each ot' 
the expressions (o), (/3), (y), (S) : 

(15) X*-5jf + 53i' + 6x~G, ^ /-(a) x + l, 

(16) it*'^a?-7i^ + 8x + U,\ J((8) 3;-l, 

(17) a*-l, M(r) a;-2, 

(18) 3:«-14:E* + 4fte=-36. ) 1(8) a: - 3. 

(19) Divide by ffl - 6 each of the following : 

a»-&», a*-6*, a6-y>, aT„6T_ a'-t^. 

(20) Divide by o + ft each of the following : 

a3 + 6», a* + b\ a^ + ifi, (fi + Jfi, a"*" + 6"*". 
Ex. 39. 
Divide 

(1) a:8 + 4ir» + a:-6 by a;'+5iK+6. 

(2) 2q?-x'-12x-& by 2a;2-5«-3. 

(3) x^-2:>?'7x^ + 8x+nhy x^~2x^3. 

Divide each of the expressions (4), (5), (6), (7) by each of the 
expressions (a), (0), {y), (S) : 

(4) &^ + 23?-9X'28, 1 /-(a) a;=+33;-4, 

(5) 6ar* + 72»-64i« + 23j!+28, I 1(6) 2a^ + 9a; + 4, 

(6) 6a;»+iaj;^-5U-28, j \(y) Gx^-Uz-l, 



Divide 

(8) 3^-f + 2» + 3xyz hy x-y'+z. 

(9) a^ + Ifi + ^-3ahc by a + b + e. 

(10) x* + x^y^ + y* by x^+xy + y^. 

(11) 27^-8f by 9j;«-6a;y + lys. 

(12) a*+2^a-12a:%2+19zSa'' + 15a;V-l4!ra5 + 3ffl« 

by a^ + 43w~2a2. 

(13) a5-a*6-4aS6'-a» + 4aS6» + 3(i^6-ffl2_2ai2-2ai + l 

by a* + 2afi-l. 

(14) l + 2a!+3a:H4a^ + 3z* + 2a:0+3:» by l+x+x^+3?. 

(15) Find quotient and remainder when 3^+px + q ia divided by 

x-a. 

(16) Find quotient and remainder when x'^ + aiX+a^ ia divided 

by a; - i, 

(17) Divide ifi + a^x^ + a^i^ + a^^ + a^x + a^ by x-y. 

In examples (18) to (22) the expreasions are firat to be arranged 
in powers of x, and, aecondly, in powers of y, and the 
quotienta and remainders found in the two caaes. 

(18) (x''+xy + y^}^(z + p). (19) (x' + 2xy+f)^(x+y). 

(20) (3^ + 2x'y + 3iiV + *^y -xf+f)-r{3?' 3xy+f). 

(21) {a?~f)^{x^-xp + f). 

(22) [z^ -7x*y + i3?y^ -93?f + xy* - f) ^((1? -Sx^y + xy^ - f). 

[Most of the above examplea are auitable for the method of 
detached coeflicienta.] 



z. 40. MISCELLANEOUS. 

(1) Multiply x+5hy3? + 2z^-x + l. 

(2) Divide3;2-&i; + 7by3;-l. 

(3) Give the expanded form of 

(i) {ab^fi (ii) (-2afi=)*: (iii) sfi9^K 
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(4) Solve the equations : 
(i) 2x-y= 3,\ 
a: + 3j/ = 26;/ 

z y 



(»)M=ioJ 



(5) If £36 will buy either 5 cows and 3 sheep, or 3 cowa and 
9 Bheep, find the cost of each. 



(6) Add 3iB-l to the difi'erance between 3^ + 23:* +a^ + 4x+l 
anda? + a:3 + 3x+l. 

(7) Multiply + i+c by a= + i« + c« -6c -(M-oA. 

(8) Find the H.C.P. and L.aM. of 

27o*6Sc, 36o2^e», 45ai^. 

(9) State in symbols 'x is the odd number next above 
twice n.' 

Write down three consecutive numbers of which y is 
the middle one, and find their sum. 

(10) Find three numbers such that the three results of adding 
them in pairs are 29, 31, and 36. 



(11) Subtract l-sc^ from the excess of 2 over a;- 1. 

(12) Simplify (x^y-z)(x-y-\-z)-{z-{-y+z){x-y-z). 

(13) Find in its simplest form the aum of the squares of x~l 
andaJ+l. 

(14) Multiply out(a!2+2x + 3)(z»-33^ + 2a^-4a?2 + 3;-2). 

(15) (i) The sum of a number and 115 is equal to six times 
the number ; find it. 

(ii) Find two numbers which differ by 104 such that one 
is three times the other. 



(16) Expand (i) (-;^)^ (») {-p^fy^p^imf- 
^n) Divide ^ - ^^y + Zxy^ -fbyx + y. 

(i) arranging in powers of x ; 

(ii) arranging in powers of y. 

iii,GtH>'^lc 
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(18) Simplify 

(a + b + cy-3[a(b-cy + b{c-ay+c{a-bn 

(19) Draw the graph ofy=ac-7. 

For what range of ralues otxiat/ positive t 

(20) Solve graphically y+x=l,\ 

2{^-y)-l.J 



(21) If a; = — ^ prove that cx + b = dx + a 

(22) The two equations 

pn-j=»ra+yl . ^ jjj^ ^j^^ value of a;: 

show that luilesB { 1= r it is neceasary th»tp^'-^- 

(23) Tabulate the values of 202 - 16i? for values of x differing 
by '2 from x— until the expression becomes negative. 

Draw the graph and estimate for what value of x other 
than x = the expression becomes 0. 

(24) What values have p and q, if 5x + 7 —p{x-g) for all 
values of x ? 

(25) Work out the following products : 

(i){x + y)(x-y){x^ + f){X*^y*); 
(ii) {x-s)(s-z){z-x); 
(iii) ix-y){2? + f){^+xy+f). 



(26) If n is a whole number, prove that 2n + l is an odd 
number. Write down three consecutive odd numbers of which 
it is the greatest, and find thetr sum. 

(27) If A'a age is a years and B's age b years, what was the 
sum of their ages x years ago ? 

(28) A fish weighs 9 Iba. and half its own weight: how heavy 
isitt 

(29) Prwvethat (3^ + f)(z^ + v^} = (xz-yiBy + (xw + tizy 

— (xz+ ywy + {xm - yxf ; 
and test by finding the Talne of each expression when x=l, 
y=-l,s=2,w = 3. . 
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(30) Find the h.C.p. and L.C.M. of 

(i) a^b, ai^, a*b* ; 
(ii) 9:^ij, 27V. 35 ; 
(iii) 39^ 36JW2, Slz^w*. 



If 3=-i(i-16f* in Nos. (31), (32), (33): 

(31) Find It if s = 36, t = 2. 

(32) Find tt if s= - 1160, (=10. 

(33) Find It if s = 80, 1 = 3. 

If «*-««- 2/s in No8. (34), (35), (36): 

(34) Findsif i'»20, m = 5, /=3. 

(35) Find/if 0=20, B = 40, s=100. 

(36) Findsif u = 60, M = 10,/-=3. 

(37) UK = i2ab\ find a when w=420 and 6 = 2. 

(38) Find the radius r of a circle whose circumference c is 22 ft. 

44 
from the formula c = -=- . r. 

(39) Find two numberB which difier by 8, such that half their 
sum is the same as twice their difference. 

(40) A boy's age 5 years hence will be four times what it was 
10 years ago. Find his present age. 

Ex. 41. PBODUCTS OF BIHOIIIIAL FACTORS. 

Ord. 

Each expression (1), (2), (3), (4), (5) is to be multiplied 
separately by each expression (a), (b), (c), (d), (e) in the same 
group ; similarly for the other groups. 

(1) ^ + 1, ' ' 

(2) a; +5, 

(3) x + 2, 

(4) x + 8, 

(5) x+3. 



(a) 


r« + 3, 


(6) 


x-S, ■ 


■ (.) z- 


W 


1+4, 


(') 


x~l, 


m '- 


(c) 


»+6, 


(8) 


1-4, 


» "- 


id) 


1+6, 


(9) 


z-1, 


id) ,- 


(*) 


» + 7. 


(10) 


x-2. 


W z- 



PRODUCTS OF BINOMIAL FACTORS. 



(") 


i + l, ■ 


f W 


(12) 


x + 7. 


(S) 


(13) 


« + 12, 


W 


(U> 


1 + 4, 


(■t) 


(16) 


x + 2. 


(«) 



a:- 10. 



(16) 2x+l, ) [ (a) 2!C + 3, 

(17) 5^ + 2, (6) 2a!-l, 

(18) x + 2, Ij (c) 4x+7, 

(19) fe-7, (rf) 3iC + 5, 

(20) ir-8. j I (e) 7i-l. 



(21) a-i, ] [ (u) a+4, (26) 

(22) 2fl+l, (6) 4o + 3, (27) 

(23) 4«-3, I] (c) a -7, (28) 

(24) a + 7, I I {d} a+n, (29) 



y + 2, 1 [ (a) y-5, 

2y-i, (6) y+1. 

(.f) 4y+l, 



(25) 2a-ll.J [ (e) 6<i + l. (30) j-1, J [ (e) 2y+l. 



Sx. 42. PBODUOTS BT INSFECTIOIT. 

In numbers 1 to 6 state the degree of each of the expresaions 
to he multiplied together, the degree of the product and the 
coefficient of x^ in the product. 

(1) (a; + l)(K* + 4a* + 2). (2) {2!i? + Gx + l)lii?+2z^ + x + S). 

(3) {x + i){x' + 3f + 3?+l).{4:) {3?+2){s,*+2x^ + l). 

(5) (x^ + 2)(3? + 3? + x+l). (6) {23^ + x+\)(x'+a* + 3? + 1). 



:, and the lowest (with their co- 



order, write down the 



Give the highest power of 
efficiente) in 

(7) (3? + x)(3? + Qx+l). (8) (3;H2a;)(a* + «« + 3^-2). 

(9) {3?+l)(3f + 2). (10) {3x + 2x^){i3? + 5 + 2x). 

By picking out the coefficients ii 
results of the following multiplications : 
(11) (x + l){xi + ;i^ + !>? + x). (12) (( 
(13) {j^-2y + 2)(ya + 2y-2). (14) 

(15) (^x-&)(x*-2:i? + 3? + 4x-3). 

(16) (a?-x* + l)(:>? + x*+\). 

[Ex. 36 will afford further practice in this method.] 
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:a + l)(a' + l). 
{2x^ + Zx+1){x'^-X-> 



!)■ 
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FAOTOM. 


£z.<3. 


In^ectiffa. 




(1) 


« + .'. (2) 


ax-2ai, (3) Sx'-fe. 


« 


Si> + fa. (6) 


a;y + 2y. (6) :^+x. 


m 


a'-o'. (8) 


3a? -Bx^. (9) 2in/2+/3= 


(10) 


afc-m. (11) 


^^3f. (12) i%U2;ron.«. 


(13) 


Si-35>F. (14) 


13a«-39aA. (16) 5W~34. 


(16) 


03? + 2(Cri/ - ahs. 


(17) 7(['rf!^ + 28o6oi + 6orf'. 


(18) 


7l? + Ux'Sb. 


(19) «»&<; + a6'c+a&^ + ffliwi. 


(20) 


7i^ "H oSr^Z — X y z , 


(21) U3?f+2xf-nx'^ + ^. 


EI.U. 


Grouping. 




(1) 


x^ + ax + hx-^-ab. 


(2) a;2-a; + aj;-flc. 


(3) 


2^-{-az + 2bx + ab. 


(4) a^^-abd + ach-td. 


m 


2f + ay-2ly-ah. 


(6) a;^-2a:+iw;-2(ic. 


m 


z'-ax + lx-la. 


(8) ar«-3iK-CE+3c. 


(9) 


10 + 2rt-B6-a&. 


(10) 3-ahx+h-3ax. 


(11) 


ax + a + 6 + 6a;. 


(12) ^;. + A-a^;>-a;V 


(13) 


i:^ + x^-\-ax+a. 


(14) 3? + 3? + X+\. 


(16) 


3?-'l3? + X-2. 


(16) a» + o'i + a62 + R 


(IJ) 


In-i-pl-P-pn. 


(18) aa-3o2-2a + 6. 


(19) 


iw-wz-kz + ik 


(20) a^b^x - 3«a;V - 3mi/z^ + a^h/. 


(21) 


ht-ab+a^-ai. 


(22) 2(M+ay+2i3;+62+az + Jy. 


(23) 


a*+x*+!rS4i'-K- 


1. (24) 2ax-bz+cz-2az+bx-ax. 


(25) 


a'xy + 3ax+2x+a!/ + 3 + 2axK 


Bx.<5. 


Trinomials. 




(1) 


3? + 8x + l5. (2) 


x-i + 7x+e. (3) a2 + 5n + 6. 


(4) 


x^-7x + 6. (5) 


6^-36 + 2. (6) a-' + lSai + SS. 


(') 


y^-20i/+100. (8) 


3Ji+lU + 28. (9) z'-133; + 40. 


(10) 


a;' + 20a; + 99. (11) 


a:= + 6x + 9. (12) <j«-14a + 49, 



(13) 


»"-2fc + 132. 


(14) 


i^+25»+156. 


(16) 


ffl2-8a6+1562. 


(16) 


«'J> + 8oS+15. 


(17) 


l'-16l;> + 63y>. 


(18) 


A' + ?«»» + 68". 


(19) 


S-Gx+^. 


(20) 


eS-Uf + f. 


(21) 


45 + 18ji+;^. 


(32) 


^ + z-U. 


(33) 


x' + x-72. 


(24) 


ii-Si-St 


(35) 


i" + 3i-18. 


(26) 


aa + 4rt-77. 


(27) 


6"-86-9. 


(28) 


s?-10ii-24. 


(29) 


«'-20e + 36. 


(30) 


6^-76-78. 


(31) 


x^-lz+l. 


(32) 


>!'-2i-3. 


(33) 


»■- 21-120. 


(34) 


6 + x-a;<. 


(35) 


63-3^-J^. 


(36) 


20-19;t-ji>. 


(37) 


20 -211 + A 


(38) 


a^-4ttic-5c'. 


(39) 


3^-2x!/z + !i'. 


(40) 


!>- 311-73. 


(41) 


64-12,-,i. 


(43) 


144 + 7«i-i.'6'. 


(43) 


«" + 18«y-243j". 


(44) 


t" + 24tj-81A 


(46) 


«■ + !»- 2/. 


(46) 


»"+ij-156j'. 


(47) 


i:'+i»-4970. 


(48) 


o2cs + 22ac+105. 


(49) 


oW- 32m -240. 


(60) 


oW + 22o<-363. 



Perfect squares (if not, eay ' not a square '). 



(1) 


a2-2(tc+3^. 


(2) 


6=- 


l-4i + 4. (3) iC«-4oz + 4a«, 


(4) 


16ii"-8m + o'. 






(5) «'i> + 3«St + c'. 


(6) 


a^b^ + 2ubc + i<^. 






(7) 49a« + 28n6+46«. 


(8) 


36i?-3ij( + j> 






(9) x'-lSuf + Sly'. 


(10) 


tl'-ilm + m'. 






(11) n^iV + ea&ca + Os^, 


(12) 


<.=!'- lSoJ + 81. 






(13) 4t'-20rf + 26d'. 


(14) 


a:a-18ay + 81. 






(15) 225(i'6V-30a&i;+l, 


<16) 


-14- 


(17) 


V 


-'-f.A (18) !;-,4.> 



ALGEBEtA EXAMPLES. 



What muisb be added in each of tho following cases to make the 
result a perfect square, and of what is the result a square I 



(19) j;» + 4a;. 


(20) 3?-A<m 


(21) I'+lSfa. 


(22) y'-u*. 


(23) I' + fte. 


(24) o'-6«. 


(25) 6»-12a6. 


(26) 3? + 5x. 


(27) y'-3,. 


(28) li>+i. 


(29) 43!' + 42. 


(30) 9y'-18,. 


(31) 16i.'-24i.i. 


(32) a'tf + Satc. 


(33) Ifm'-lm. 


(34) 4j>+8y- 


(35) 49tt'6»+ate. 


(36) 92'y'^' - 21a&ty2. 


Bx. 47. Difference of Two Sq^iares. 




(1) .'-O. 


(2) J' -4. 


(3) c%'-81. 


(4) 49-1'. 


(5) 64-aV. 


(6) 81-4aW. 


(7) 400-1'. 


(8) «'-9oy. 


(9) 100a' - 49. 


(10) 81j'-JV. 


(11) 121 -Pm'. 


(12) 169-4;^. 


(13) in-v. 


(14) 16ffi*-35t*. 


(15) 64o"-A 


(16) 226-«». 


(17) 121o'i'-4. 


(18) oTJl'-l. 


(19) ^|>-4x'. 


(20) o^'-A 


(21) iT^'- •+»!'. 


(22) (l + m)'-(i+j,)'. (S3) 


(«+#-(— 6)'. 


(24) (I -y)' -(<. + ()■. (25) 


(«-y)' -(«-*)'. 


(26) •'-(»- 1)'. 


(27) 


fe« -(«-»)'. 


(28) 64P-(m-8)' 


(29) 


(ai+y)'-(2-y)'. 


(30) (2i + 3y)'-(j; 


+ 2#. (31) 


4«' -(«-,)'. 


(32) (U + iyY-(i'. 


.+ 6,)'. (33) 


(30 + 43!)' -(3a -4a;)'. 


(34) (2i-, + 32)'- 


(^x^■y-^!f. (35) 


726'-276'. 


(36) 1024' -1023'. 


(37) 


63' -53'. 


(38) 1176'- 1170'. 


(39) 


(1827)" -927". 


(40) 1002' -4. 


(41) 


(»l)'-l- 


(42) (.-l)'-^ 


(43) 


(«4)'->- 


(44, (^.5)'-l, 


(45) 





«-*?. PACTOBS, Uff 

(46) a^-2ae + c^-b^ (47) i^-f-2yz-zK 

(48) \Ga^-b-^-ihc~Ac\ (49> a;* - y" + 2y» - «=. 

(50) a!»-^ + 4y»-43». (W) 9a^-6at + 6=- Slu;''. 

(52) a"-2oA + &2-(j:»+2a!-cS. (53) «»-JHc»-2£k. 

(64) 9a:»+16a8-P-24aa. (55) a'-ea-624-y''-2zy+2Sfc 

(56) a*+a^-(ii'-9-2ai^3 + 6ffl. (57) 3*+xy-{-y*. 

(58) o* + 9a=6= + 816«. (59) a^+121y*- 3&eV. 



Ex. 48. Trinomials (amtinited). 

(1) 2a:3_a-l. . (2) 2i^ + a;-l. 

(3) 23? + ac-2. (4) 3y=-4y-4. 
(5) 5y> + 26y + 5. (6) 3-7y+2y^. 
(7) 3-5y-2y2. (8) 3 + 8y + 4y^ 
(9) 6aW + ai-5. (10) \f,x + -2-^\ 

(II) 9 + 6a;-8a;«. (12) 6a2-7o-3. 

(13) 46^+23&+15. (14) 2-3a-2a>. 

(15) 6y»-H5y-21. (16) 5c«-ll£; + 2. ■ 

(17) 30a2-37a + 10. (18) 16-8y-12y«. 
(19) 15-28y+12/. (20) 72- 173: - 72a!». 
(21) 2a« + 3aA-20ft3. (22) 3a^-31a; + 56. 
(23) 9a'-64ac + 60e'. (24) 72-219a!+72ic!'. 

Er. 19. Sim &r Diffffrenix of Two Cubes. 

(1) a* + y». (2) Q?^-&o?. (3) 6«-A 

(4) a^-ys. (5) 27a» + 646'. (6) &^~f. 
(7) o3-10006» (8) a»-8. (9) (a + 6)3-c«. 

(10) (x-\-yf-v^. (11) (232)=-27, (12) 27-^. 

(13) Pm« + (f+m')^ (14) 64-3^. 

(15) 8oV + 27a». (16) \ + \- (17) a^ + p. 

(18) 'Jl'-^- (1^> 216 -^y». (20) 5.^. 

n,gn,-PrihyGt)t)'^le 



AU3EBBA EXAMPLES. 



Ex. 50. SOLUTION OF EQUATIONS BT FACTOBS. 
Solve the following equations : 



(1) 


(i-6)(j:-2).(]. 


(2) 


(i-6)(i-4).0. 


(3) 


(2«-l)(i-3).0. 


(*) 


(i! + 2)(»-6).0. 


(5) 


(i-3)(i + 3).0. 


(6) 


(2i! + 9)(i-7)-0. 


m 


(i-1)(j: + 2)(2i-1).0. 


(8) 


(i-l)'(>i + 2).0. 


(9) 


(j!-4)(2ji-7)'.0. 


(10) 


(x-a)(bz+c) = f). 


(11) 


»(« + 3)(«-2).0. 


(12) 


^(x+\) = 0. 


(13) 


z^-5x + S=0. 


(14) 


i' + 4i + 3-0. 


(16) 


ij'-2i-36.0. 


(16) 


3? + 5x = e. 


(17) 


2^ + 35-1=0. 


(18) 


a'-21x+ 104 = 0. 


(19) 


15a;3 = x+2. 


(20) 


i?-3aai + 2o'-0. 


(21) 


3i>-10+13:t. 


(22) 


a?- 144 = 0. 


(23) 


>?-2>:.0. 


(24) 


iz'+nz = 0. 


(25) 


a?-x = 0. 


(26) 


iz'-l'^O. 


(27) 


z'^W-Sx. 


(28) 


afi = ix. 


(29) 


7^3 + 63:2 -ar = 0. 


(30) 


ffiw^-a^-fen+ai. 


(31) 


52'-24ja = 5p«. 


(32) 


aV-d^z-a^+a:. 



Ez 51. CONSTRUCTION OF EQUATIONS WITH 
GIVEN SOLUTIONS. 

Wliat are the eqiiatione, whose solutions are the following t 
(All brackets should be removed in at lettet some cases and the 
results tested by substitution.) 



(1) 6,1. 


(2) 3,4 


(3) 


M- 


(4) 6,-6. 


(6) 3,-7. 


(6) 


-,-1. 


(7) 3,1,0. 


(8) 1,-1,2. 


(9) 


1 2 
-5' 3- 


(10) a, -a. 


(11) 24, -S. 


(12) 


-f, -If. 


(13) o + i, o-J. 


(14) a, I 


(15) 


-2,1 


(16) «,*,«. 


(17) -a, -J, -< 


(18) 


0,0, -2«. 



iO-54. H.C.F. AKD L.C.M. BY FACTORS. 5' 

Si. 52. H.C.F. AND L.C.H. BT FACTOBS. 

{Ansiuers to be gtpen in factors) 

(1) x'-f,^-2xi/+f. (2) a^-tfl.a-^b. 

(3) a' + 2a6 + 6^aS-6^a + 6. (4) a? + ix + 3, x^ + Sx. 

(5) x'-ix+l,^'!. 

(6) a« + 7aJ + 126', a' + 3ai-ib', a'-lW. 

(7) I'-o", (« + «)", (i-o)'. (8) (i=-2ai + l.«, o'-S'. 
(9) ajS + j*, a:«-y^ a'+2a:y + y^. 

{10) 7^-x^, ^+xy^, x^s-^- 
Bl. 53. SIMPUnCATIOH OF FBAOTIONS. 



(1) 
(3) 
(5) 

(8) 
(9) 
(10) 



El. 54. QUADBATIC BQUATIOHS. 

Oral. [If there are no real roots, say ' no real roots.'] 

(1) x'-Sl. (2) x'-US. (3) 5ii'-125. 

(4) 7i3„112. (5) 42^-11 = 25. (6) 9a;2_35 = 100. 

(7) a? + 5 = 12. (8) 5a:3 + 6i = 37, (g) (3;_4)2 = 64. 

(10) (» + 3)".49. (11) (2»-l)'«l. 

(13) a?+12« + 36 = 81. (13) 4a:2-20« + 25=10O. 

(14) ie' + 7ii + ^-j. (16) «> + 7i~-.12. 



X+^'^X + i^X + i^X+l' 


'" i^*;r2><iT2- 


x^-f -My x-y 


<*' a "a + i-ITT 

<6) <^;,"'x'';?' 


X ^x^ + ^y + f 2y 
15a; -30 3^^ 
43! "5a!-10 


a'^-x^ a^ + x^ a* 
a ^ ox ^a^-3^' 




a= + 2a6 ¥ a-b 




b> '"•>-6'''o' + 3a* + 


^,x(a + S). 


at-x m + » «.■-»' 
(» + «)>•»-«".<-»?■ 




a^x a?-j'.(»-» 
(» + »)•" 12 • l(»i + .)> 


6(m>-#)j- 



5g ALG^BRii e£AMPlLES. 

Ex. 55. fjVos: I fo 2& Jy e&m^im^ iqmre.'] 

Solve the ««tuatioBe : 

(1) ^-4(fe-«il'. <a) >? + 28j;.204. 

(3) »'-7S!t-T3l (4) «< + 32i;-33-0. 

(5) it'-34a! + 120.ft (6) !i'-88.18i. 

(7) K«-2a:=130. (8) 3:3 = 2(te-36l 

.(9) 3;^-3l3; + 228 = 0. (10> iE? + 2^3; + 48 = 0. 

1(11) x»-a:-8 = 0. (12) a2+12ar4-I00 = O. 

<13) a:"-23i.-126. (14) it' + 7j;.30. 

(15) 2j;' + 7j! + 4-0. (16) a!'-3i-180.0. 

(17) i'+it + 41-0. (18) z'-5li--x. 

(19) 3a!'-2j: + 5.0. (20) 3i' + 2i-5-0. 

(21) Findofrom 0^-0-20 = 0. 

(22) Fmd5ftom!t"-7a:}+12!/'.0. 

(23) Fmd-from3^-4a^-21/ = 0. 

(24) Find-froiiia^+2aa; = 3*^. 
(26) Find jfromii' + 8i'-6o*. 

(26) Find ? from ^x^ - &xy - 3y2 = 0. 

(27) Findjfrom(5 + l)(»+2)-22.2(j'-100). 
Solve for x, 

(981 2»-5 3j! + 1 ,,o| h-2 1-3 

(30) :^.3 + (4. + l).. (31) !±|-|^^. 

(32) Find ^ from ?t^.?i±iS. 

(33) FindLm^a.^. 

(34) Find !,„. 55^ = 1^1. 

,P5) Find! from ?^-t&-:Jl 
* ' y x+y 2a;+y ^ , 



56-57. QUADRATIC EQUATIONS. 59 

From the formula s — ut-lQP find (, 
(36) Givens = 6, M = 60. {37) Given ;)= 266. 11-128. 

(38) Givens=100,w=160. 

<39) Given a3 + j^ = i, 1 fi H /(") the values of y if a!=- 1, 

(40) ■ Given a:2+y* = 6a: + 4y, / " \(/3) the values of a; if y=l. 



Ex. 56. FA0T0B8 OF QUADRATICS : OEHEBAL CASE. 

[Give all real factors, whether containing surds or not; the^ 
general method of completing the square should be used in 
Exs. 1 to 16. If there are no real factors, say ' no real factors.'] 

(1) x^-Sx + Q. (2) ir« + 43;-l. ' 

(3) a:H2a; + 27. (4) 2K*-ftr-66. 

(5) 15^3- 11a; -14. (6) iji^ + ix-2. 

(7) 9a2 + 3(te + 14. (8) Q3? + 30x + 36. 

(9) x^+x-l. (10) 3?-x-l. 

(11) a^-3;+l, (12) iz^ + Uxy+7y\ 

(13) x^'xy-3yl (14) 2d3? + 20(ua/~l7aY. 

(15) 3^ + 33^ + 3yK (16) 43:a-44z+119. 

(17) a:2-3. (18) 3^-4a*. 

(19) a:* + 9a*. (20) 3*+10. 

(21) a:'-4a». (22) a:8-646«. 

(23) 93;*-l. (24) 23;*-73;' + 3. 



:=y + 5, ) 
+ 33; = 17. J 



Ex. 57. SIMULTANEOUS QUADBATIOS. 

(1) x'^ = y + 3,\ (2) 3i=y + 5, 

y = a; + 3./ 

(3) 3;-3y = 7, \ (4) 23;-y + 3 = 0,\ 

Ki'-4ys + 12y = 9./ ya-3:H2a!= 1./ 

(6) aE=3y + l,'l' (6) 3y-5a; = 6,"l 
a?'=9y-2.J 2y» = 53; + 5./ 

(7) 2i:-3y=l, \ (8) 3^ + y=12,l 
aEy+63;-42y = 84./ 4x2- yi=5a:./ 

(9) ai+2y=13, \ (10) 13y-9a;=l, 1 

a;2 + 2y=~43;=7.j" 3i^-2xt/~2f = 22.i 



ALGEIBBA EXAMPLES. 



(11) 


i+J-0, 1 
3j;^ + 4»y = 8y-33.J 


(12) 


3s.-9«.l. 1 
a;U/+a: + 3y-250.; 


(13) 


2.-y-7, 1 
x'-2f-7ii-U.i 


■ (14) 


2»-J-7, 1 
i'-2y'-7s+14./ 


(15) 


2ai-j-7, 1 


(16) 


3j:.4, + 80,1 

«,-66,. ; 


(") 


« + J-ll,l 
2,-18.; 


(18) 


«-,-12,l 
xa-U.j 


(19) 


«-»-l, 1 

1,-56.; 


(20) 


«+y-6,l 

iy+14-0.; 


(21) 


"J- 12.; 


(22) 


« + ,-20, 1 

1^=102; 


(23) 


i-, + 20-O, 1 
-23: + y + 2^ = 0, V 
x^ + f-5z^ = i7.i 


(24) 


3i + ,-»-0, 
;t=+ya + s2-10. 


(25) 


Show that the equatio 


2«< = 2y- 
las^-ia- 


s} 



lead to an equation for x of the fourth degree : being 
given that x = ± 1 are roots, complete the solution. 
(26) tjhow that the equations 

f + 3 = x-ij \ 

lead to an equation for tf of the fourth degree : being 
given that ^ = 2 is a root, complete the solution. 
[EsampleB of the most important cases where two equations 
of the second degree in two unknowns can be solved 
by quadratics, will bo found under ' Miscellaneous. 
Artifices.') 
Sx. 5S. PBOBLEMS. 

(I) Find a number such that its square is four times the 
product of the number and twelve. 

(3) Find a number such that its square ta four times tbo- 
Bum of the number and twenty-four. -, . 



67-69. PROBLEMS. 61 

(3) The Bum of tho squares of two consecutive numbers is 
3813; find them. 

(4) The sum of the squares of two consecutive even numbers 
is 7444 : find them. 

(5) The sum of tho squares of two consecutive odd immbera 
is 3202 : find them. 

(6) The sum of the reciprocals of two consecutive even 
numbers is jrr : find them. 

(7) The difference of the reciprocals of two numbers which 
differ by 3 is — - : iind the numbers. 

(8) Tho difference between the square of twice a number 
and the square of half it is 1815 : find the number. 

(9) The difference between the square of a number and the 
square of three-fiitha of it is 2704 ; find the number. 

(10) What are the sides of a rectangle whose area is 91 sq. ft. 
and whose perimeter is 40 ft. i 

(U) What are the sides of a rectangle whose perimeter is 
74 ft. and whose area is 336 sq. ft. f 

(12) The length of a rectangle is half as much again as its 
breadth. If its area is 1176 sq. ft., what is its length ? 

Ez. 59. AFI>LI0ATIONS TO aEOUETBY. 

A straight line ^B one foot long is divided at C^ so as to 
satisfy one of the following conditions. Find in each case the 
length of AC: 

(1) lfAO^ = AB.Ba 

(2) lfJC^ = 2AB.BC. 

(3) If 2AC^ = 3AB.BC. 

(4) l(AC^ = 2BCK 

(5) If AG' =. A B^-2BC% 

(6) It AC^-BO^ =^ sq.ft. 



rihyGoogle 



62 ALGEBRA EXAMPLES, Ex 

If c ia the length of the hypotenuse of a right angled triangle, 
and 0, h, the lengths of the other two sides : 
(7) Find c if a = 20, 6 = 48. 
<8) Findaif c = 39, 6 = 15. 
(9) Find aaxiAh if c^50, a6=12O0. 

(10) Find o and c if 6 = 7 and the-perimeter of the triangle 

is 56. 

(1 1) Find a and 6 if c = 40 and the perimeter of the triangle 

is 85. 

Ex. 60. QUADBATIC GRAPHS. 

[It is intended that the graph in (1) be drawn carefully say 
between x= ±3, but those in Nos. (2) to (8) be not drawn in 
more detail than is necessary to get a clear idea of the general 

shape.] 



Dnn 


the graphs of : 




(1) 


,-A (2) j.-^. 


(3) y-in'. 


<*> 


,.«' + 3-6. (6) y-(x-l)'. 


(6) y.(« + 2)' + l 


(') 


y=3:* + 43; + 6. 


(8) s.i'-3« + l. 



(9) Write out a general statement of the difference betWieen 
the graphs oty = x^ and of y= ±a{{x-Vf-\-c}. 

(10) Draw the graph of y = x^ — 3a; + ^ and hence find approxi- 
mately the rootB of a^ - 3a; + 1 = 0, 

and of x^-Zx-2 = (i. 

Also for the equation x^ - 3x -|- c » 0, point out what values of c 

will make the roots real, equal, imaginary. 

(11) Draw the graph of y = 3? + ^x-\-i and use it to solve 
approximately a? + 6x + 6 = 0. 

(12) Draw the graph of y=-a^-4x + 3 and show that y is 
positive except when x lies between the roots of a;*-4a; + 3 = 0. 
How can this be proved without using the graph t 

(13) Draw the graph of y = a;' + 3:+l and use it to solve 
approximately a? + a; - 1 = 0, 



69-ffl, QUADRATIC GRAPHS. 6? 

(14) By drawing y=x^ and y = 23! + l, find the roots of 

(15) By drawing y=3? and finding where it is cut by certain 
straight lines, solve the equations : 

(i) iE* + a:-l=Oj 
(ii) 2x^-2x-\ = Q; 
(iii) 2a;«-2*-3 = 0. 

Ex. 61. UISCELLANEOnS. 

(1) Prove that 

(x^ - y^) (a^ - w^) = (aa; + ywf - {xw + yzY 
^{xz-ywf-ixw^yzf. 

(2) Find the continued product 

{a + h + c)(a+b-e){c + a-b){h + c-a). 

(3) Multiply out 

(x^-^2^^f){z'^-^-\-y''){3?-f). 



(5) Find the coefficient of a^ in the product 

(a^ - K* + 32^ - 2x + 7) {»:= - 4i8 + 5a:* + 5). 

(6) Find four factors of 

{\)^-\; {\\)Zb3?-Ziy*; (iii) a:«-e«. 

(7) Factorize 

(i) 3aS-48(K8; (ii) a^ + is-ar'^-ic; (iii) a"" ~ S*". 

(8) Put into fectore 

(i) i:{ah-vcdf-{f-\-f^-c^-dy; (ii) 81a:*-y». 

(9) Factorize 

(i) ^i.yf'-f; (ii) K*-10K'j(* + 9y<; (iii) ic^+y*. 

(10) Factorize 

(i) (2ai)^-(aHi^-<^)''; (ii) &x^ + xy-\1y'^. 

(11) Solve the equations (i) (a:- l) = 2(x-f); 
.... 1, ,, a;-5 _ x-\ . (iii) 3a; + 2y=l,l 
(■■)2(«-l)— r+O-jT-"' 2.= -4.4:} 



64 ALGEBRA EXAMPLES. Ex. 

(12) Solve the equations (i);^— -=-= 5=5! 

na^=^z2. (iii) a; + 2y=4,-| 

^ ' x-5 x-i' 2j?-if = 1. i 

(13) For the following expressions, each of which is of the 
form ax^ + fa-t-c, calculate the value of the quantity b^-iac: 

(i) 2^-7x+U; (ii) 2^-7^-12; 

(iii) 33?-&x + 5; (iv) 9:^'l2x + i. 

(14) Form the equations whose roots are 

(i) 7, 3 ; (ii) 8, - 3 ; (iii) 5, J ; (iv) - 6, - 4 ; 
(v) a, b ; (vj) a + i, a-b; (vii) a-b,b-a. 

(15) Prove that if a;, y satisfy the equations 

23,+y-6-^'> ' ^' 



then they miist also satisfy the equations 

3^+f-8-{2x + y~G)lz+2y- 
Find value* of is, y to satisfy (ii), but not to satisfy (i). 



ci?+f-S-(2x + y~G){z+2y-6) = '> ' ^ ' 



(16) If C divides v4^ so that AC^ = AB.BC, prove that 

(17) The sum of the radii of two circles is 9 inches, and the 
sum of their areas is 19S square inches. Find the radii of the 
circles. (Area = ^ . radius { '*). 

(18) How can a debt of £4. 5s. be paid in half-crowns and 
shillings, so that the number of half-crowns is thrice that of the 
shillings 1 

(19) In a railway journey of 90 miles an increase of 5 miles 
an hour in the rate diminishes the time taken by 15 minutes. 
What was the rate 1 

(20) The price of seats to view a procession was raised by 
10s. a-piece, and in consequence 7 less than before were sold for 
40 guineas, What was the original price t 
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(Questions 21-25 are intended to be answered from graphical 
considerations. In drawing the graphs any convenient values 
may be taken for a, b, c which are supposed positive,] 

(21) Why must aa? + bz-c = have real roots ) 

(23) If asi? + bx + c=0 has no real roots, show that if £ be 
chosen so that aa? + ix + c = k has equal roote, then k is the least 
possible value ofax^ + bx + c. 

(33) Describe in the general terms the difference between the 
graphs of g^ = aa? + ki:+c 

and y^ = ce)?-ixB + e. 

Show that they are the same size^ and that if y, can be so can g^. 

(24) Since x and z + k are necessarily different, how do you 
account for the iaxt that the graphs of Pi=3? and y3 = {z + kf 
intersect ! 

(25) Is the difference of the roots ofaaP + bx + c = k (where k is 
positive) greater or smaller than the difference of the roots of 
ax^ + bx + c = Ot How could you prove your result without- 
appealing to the graph ! 

Ex. 62. 87UB0LI0 BEPBESENTATION. 

Orai. 

Perceniages. 
What is 
(1) 3:%of£2. (2) y%of£3. (3) i%oi£x. 

(4) a % of M. (5) p%of£q. 

(6) Interest each year on ^200. at «-%. 

(7) Interest each year on £3; at 5 %. 

(8) Interest each year on ^Esc at y %. 

(9) Simple interest on £2 at a; % for 2 years. 

(10) Simple interest on £Pa.tR% for K years. 

(11) The selling price if the cost is £300 and the gain x %. 
( 1 3) The selling price if the cost is £a and the gain x %. 
(13) The selling price of goods costing £b and sold at a loss 

of5%- ■ ,- ., 
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(14) The amount of JEeOO lent at a; % compound interest for 
3 years. 

(15) The amouut after 3 years of £a lent at ^ % compound 
interest 

(16) The amount after Y years of £P lent at .fi % compound 
interest 

(17) The income obtained from £600 of a; % stock. 

(18) The income obtained from ^ of 6 % stock. 

(19) The amount of a stock whose price is 94 which can be 
obtained for £,x cash. 

(20) The amount of a stock whose price is 116 which can be 
obtained for Xy cash. 

(21) ' The amount of a stock whose price is x which can be 
obtained for £a cash. 

(22) The income obtained by investing £c cash in 4 % stock 
at 108. 

(23) The income obtained by investing £780 cash in an 2 % 
stock at 97. 

(24) The income obtained by investing £a cash in a 3 % stock 
at X. 

(25) The income obtained by investing £e cash in an £ % 
stock, the price being x. 

(26) The difference in the incomes obtained by investing £P 
in 5 % stock at 113 or in 2 % stock at 81. 

(27) The difference in the incomes obtained by investing 
£7500 in a; % stock at 114 or in y % stock at 90. 

(28) The difference in the incomes obtained by investing £P 
in 4 % stock at a; or in 3 % stock at y. 

Areas, tic. 
What is the area of a rectangle whoso dimensions are 

(29) length a feet, breadth i feet ; 

(30) length z yards, breadth y feet ; , -- . 
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(31) length z yards, breadth y inches ; 

(32) length double breadth, which is a feet ; 

(33) length half as much again as breadth, which is z feet ; 
(31) length 10 feet more than breadth, which ie x feet ; 

(35) length a feet more than breadth, which is y feet 

(36) If the length and breadth are x and y feet, what is the 
perimeter % 

(37) If the perimeter ie z feet and the length a feet, what is 
the breadth % 

(38) If the area is t, sq. feet and the breadth h feet, what is 
the length % 

(39) If the perimeter is a feet and the breadth i feet, what is 
the area 1 

If a room is L feet long, B feet broad, R feet high, what is 

(40) the area of the floor T (41) the perimeter f 
(42) the area of the ceiling) (43) the total volume 1 

(44) the area of the four walls? 

(45) the area of each end wall % 
If a carpet or strip or paper is 

(46) X feet broad, "1 what is the ( (n) a yard of it t 

(47) y inches broad,/ area of \ ((8) a foot of it % 

(48) What area is covered by n yards of carpet s inches broad ) 

(49) How many yards of carpet, h feet wide, are required for 
the floor of a room x feet long, y feet wide T 

(50) How many feet of carpet x inches wide, are required for 
the floor of a room a feet long, h feet wide ? 

If a room is L feet long, B feet broad, K feet high, find 

(61) the number of yards of carpet a feet wide required 

for the floor ; 
(53) the area of the walls ; 

(53) the number of feet of paper, % feet wide, required 

to paper the walls. D.gn-.nh.GoDQle 
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(54) The three dimensions of a box are a feet, b feet, c feet, 
what is its volume 1 

(35) A box has external dimensiona x,y,z inches, and is made 
of wood 1 inch thick (lid included). What is its inside volume ? 

(56) What is the area of a circle radius a feet t 

(57) What is the area of a circle diameter b feett 

(58) What ia the area between the circumferences of two 
concentric circles of radii z feet and 2x feet t 

A circular well has radius x feet and depth d feet, 

(59) what is the area of its bottom f 

(60) what is the area of its side wall 1 

(61) if water stood 6 feet deep in it what volume would 
that be 1 

(62) What ia the volume of a pencil 6 inches long and J inch 



(63) At 30 miles an hour, 

(i) how long for a miles 1 (ii) how far in x hours ) 

(64) At X miles an hour, 

(i) how far in 7 hours ! (ii) how 6ir in t minutes J 
(iii) how long for 20 miles ? (iv) how long for a miles 1 

(65) At j( feet per second, 

(i) how many yards per minute ? 
(ii) how many seconds for one yard ? 
(iii) how long for a feet 1 (iv) how far in b minutes 1 

(66) At y miles an hour, 

(i) how long for 8 miles 1 (ii) how far in 8 hours 1 
(iii) if the pace is decreased 2 miles per hour, how long for 

8 miles ! 
(iv) If the pace is doubled, by how much is the time for 20 

miles decreased T 

(67) Buying at z for a penny, 

(i) how many for 6d. ? (ii) what is cost of H 

(iii) what is cost of 3 'J ,-- , 
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(68) Buying at z pence per score, 

(i) how many for Id. ^ (ii) bow many for £1 1 

(iii) what is cost of x "i 

(69) Selling at 3 for Bd., 

(i) what 18 the coat of x 1 (ii) how many for y pence T 
(iii) how many for z shillings ) 

(70) Selling at x for a peDce, 

(i) how many for Id, ) (ii) what is the cost of 15 1 

(iii) what is cost of .s dozen f (iv) how many for £1 1 

(71) If - be a fraction, what is the result of 

(i) adding 1 to the numerator^ 
(ii) taking 2 from the denominator? 
(iii) adding 1 to both numerator and denominator t 
(iv) adding 1 to the fraction t 

(72) If 5 be a fraction, what is the result of 

(i) doubling it ) (ii) adding 2 to it ? 

(iii) adding 4 to the numerator and taking 3 from the 

denominator 1 
(iv) subtracting ^ from it I 

(73) To X pints of milk, y pints of water are added, 
(i) how much water in a quart of the mixture t 

(ii) what fraction of the whole is milk t 
(iii) if the amount of milk was doubled, what fraction of the 
whole would then be water ! 

(74) In blending tea, x lbs. of (a kind) A is mixed with y 
Ihs ofR 

(i) What fraction of the whole is A 1 
(ii) How much of A ia there in 1 lb. of the mixture ? 
(iii) How much of B is there in n lbs. of the mixture t 
(iv) What is the total amount if there is 2 lbs. of £ in it ? 
(7B) If A takes x days to do a piece of work and B takes 
1/ days, what fraction of the work (i) does ^ do in a day ; 
(ii) do they do in a day if working together; (iii) wbat fraction 
i..Cji.H)'^le 
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is left when A has worked 6 days ; (iv) how long would B take 
over this fraction T 

(76) A cistern can be filled by a pipe .^ in a; houra and 
emptied by another pipe £ in y hours (j/<x). 

(i) If ji has been running for 3 hours how much of the 
cistern has been filled, and (ii) how much remains to 
be filled t 
(iii) If j4 and B are turned on together what fraction of the 
whole is emptied in 1 hour, and (iv) how lot^ would 
it take to empty the whole ) 



(77) In aABO, figure 1, the angle C is a right angle. 

(i) If AB ia x, JC is p, what ia BCt 
(ii) If BC IB a, CA is 6, what is AB t 
(iii) It AC is x,AB- AC i8y,vhe.tiaBC1 

(78) In figure 2, is the centre, ON is perpendicular to AB. 

(i) If^^Sisa:, whatia^JVT 
(ii) If AB is X, and ON is p, what is AOi 
(iii) If AO is r, and ON is p, what ia AB t 
(iv) If AO ia r, and AB ia x, what is ONI 

(79) In figure 3, is tho centre ; what relations hold 

(i) between AP.PBa.nd DP. PCI 
(ii) between AP.PB, OC, and OPI 

(80) In figure 4, C is tho centre and ON a tangent ; what 
relations hold (i) between OC, CN, ON t 

(ii) between OT. OS and ONt 
(iii) between OT. OS, OC, and CN ) 

Ex. 63. APFUCATIOHS TO ABITHIIETIO. 

[Numbers 1 to 9 are examples where a quasi-algebraic method 
is perhaps easier than a purely arithmetical one. Only a few 
are given as similar onea will be found in any arithmetic] 

(1) What number gives 6| aa result when divided by 4J1 

(2) What is the number of which 1 -2 per cent, is 48 1 
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(3) What Hum of money has X78 as its simple interest for 
3 years at 4 %. 

(4) If the simple interest on £324 at 2^ % be £3G. 10s., 
what ia the number of years ? 

(5) What was the cost of goods sold for £168 at a. gain of 
12 per cent. ) 

(6) On goods sold for £234 there was a loss of 10 %.: find 
their cost. 

(7) Investing £390 in a stock at 104 gives an income of £15 
a year, what is the rate per cent.t 

(8) What ia the breadth of the carpet, if 73 yards of it 
cover a floor 27 feet long by 16 feet broad 1 

(9) What is the breadth of the paper, if 48 yards of it are 
required to paper the walls of a room 18 feet square by 12 feet 
high* 

Ex. 61 APPLICATIONS TO QEOMETBT. 

(1) In a circle ot radius 25 inches, a chord 48 inches long 
is placed : find the length of the perpendicular to this chord 
from the centre, 

(2) In a circle of radius 3 inches, a chord 3 inches long 
is placed : find the length of the perpeudicular to this chord 
from the centre, 

(3) A chord 3 inches long is placed in a circle of radius 
2 inches : find the distances from the centre to the points of 
trisection of the chord. 

(4) There are two concentric circles whose radii are 3 inches 
and 5 inches respectively : find the lengths of chords of the 
larger circle which touch the smaller . 

(5) In a circle of radius 15 inches, two chords cut having 
the product of the segments formed equal to 2 ; find how far 
their point of intersection is distajit from the centre. 

(6) Two chords of a circle intersect The length of one 
is 2'8 inches and the segments of the other are 12 inches and 
2*8 inches i find the lengths of the segments of the first. 
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(7) Two chords of a circle intersect. The segments of one 
of them are "2 inches and 1 5 inches. If the other one is bisected 
at the point of section find its length. 

(8) A iine AB is 2 ft. long; find the distance from A of 
a point P 

(i) so that P^ = 2iP5, \({a) ifPliesin^£, 

(ii) sothatP^2 = 2PM/t(^) if Plies in ^P produced. 

(9) is the centre of a circle radius 3 inches. At A a 
.point on the circle a tangent is drawn : find (i) a point P on the 
tangent such that the part of PC outside the circle is two-thirds 
of AP; (ii) a point Q on the tangent such that AQ = ^GQ. 

(10) It is known that the sides of a right angled triangle 
are represented by 3 consecutive whole numbers : find them. 

(11) Find the area of a right angled isosceles triangle, 

(i) if the hypotenuse is 50 ft. long, 
(ii) if the perimeter of the triangle is 200 ft. 

(12) The length of a rectangle is iO ft. more than its breadth 
and its area is 9776 sq. ft. t find the lengths of its sides 

(13) A rectangular field is 1 acre in area and its perimeter 
is 302 yds. : find its length and breadth. 

(14) The diagonal of a rectangle is 17 yds. and its area is ■ 
120 sq. yds. : find the lengths of its sides. 

(15) The diagonals of a rhombus are 8 inches and 5 inches 
respectively : find the lengths of its sides. 

(16) An equilateral triangle has sides 5 inches long : find 
(i) the length of the perpendicular from a comer to the opposite 
side ; (ii) the area of the triangle. 

(17) is the centre of a circle ; ON a jjerpendicular on a 
chord AB ; P a point on AB produced : 

(i) given 0N= 2 inches, PA = 5 inches, PP = 3 inches, find 
(a) the length of the tangent from P to the circle ; 
(j8) the length of PO. 
(ii) given AB = S inches, OA = i inches, 0P = 6 inches, find 
(a) the length of the ON; 
(13) the length of the tangent from P to the circle. 
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(18) In a circle of isdius 3 incbes h rectangle is inscribed, 
two of whose sides are 5 inches long : find the length of the 
other two sides. 

(19) In a circle of radius 2} inches a, rectangle is inscribed, 
whose length is an inch more than its breadth : find the area 
of this rectangle. 

(20) C is the centre of a circle and a point outside it. 
OP is a tangent and OAB % secant If OP = i inches, 00=^7 
inches, and OA = i inches, find OB. 

(21) A triangle ABC has sides a=.112, 6=50, c = 77. AN 
is drawn perpendicular to BC. Bj equating the expressions for 
^J\P obtained from triangles ABN and ACIf 

(i) find BN, CN ; (ii) find AN; (iii) find area of the triangle- 

(22) Generalize question 21 using a, b, c for the lengths of 
the sides of the triangle. 

Ex.66. PB0BLEU8. 

[Numbers 1 to 46 lead to simple (including simultaneous) 
equations : number 47 to 92 lead to quadratic equations : the rest 
are miscellaneous.] 

(1) A man goes a journey at 20 mi./hr. If he went at 
16 mi./br. he would arrive 4 hrs. later. How far did he gol 

(2) Find a iraction snch that if 1 be taken from both numer- 
ator and denominator it reduces to ^, and if 1 be added to the 
numerator only it reduces to J. 

(3) Find a fraction such that if ^ be added to the numerator 
it is increased by ^, but if 1 is subtracted from the denominator 
it becomes ^. 

(4) If the numerator of a fraction is decreased by 2 and the 
fraction then increased by ^ the result is 1^. If the denominator 
is decreased by 2 the fraction reduces to |. What is the fraction 1 

(5) I buy a dozen eggs, but as two turn out bad I pay at 
the rate of l^d. each. What is the price of eggs t 

(6) What is the price of a dozen bottles of ginger beer when 
I find that one bottle in each dozen being empty I have to pay at 
the rate of 3d. a doz. more % 

n,gn,-PrihyGt)t)'^le 
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(7) The sum of two tractions is |, and four times the smaller 
exceeds twice the larger by J. What are the fractions t 

(8) The denominator of a certain iraction is greater by 2 
than the numerator, and if 1 be subtracted from the numerator 
the fraction reduces to J. What is the iraction t 

(9) A colonel wishing to form hia men into a solid square 
finds he has 55 men over. If he increases the side of the square 
by I, he has forty men too few. How many men are there in the 
regiment t 

(10) The receipts at a concert were £57. 7a. 6d., reserved 
seats 3s. 6d., unreserved 2s. each. The whole number of seats 
sold was 450 ; how many of these were reserved t 

(11) A bag contains £8. ISs. made up of half-crowns and 
shillings. If 6 half-crowns are added, the number of half-crowns 
is three times the number of shillings How many are there of 
each t 

(13) A boy walks to school at the rate of 11 yds. in 9 sees. 
and is a minute late. If he had walked at the rate of 22 yds. in 
15 sees, he would have been ^ min, too soon. How far is it 
to school t 

(13) A boy walks to school at the rate of 10 yds. in 8 sees, 
and is just in time. If he had walked at the rate of 32 yds. in 
15 sees, he would havB been 1 min. 18 sees, too early. How far 
is it to school t 

(14) The forewheel of a carriage makes 15 revolutions more 
than the back wheel in 180 yds. Find the circumferences if they 
are in the ratio 3 : 4. 

(15) Find a number such that if ^ of it be tiiken from 36 
and \ of the remainder of it from the original number, the latter 
result is double of the former. 

(16) In an election, if -^^ of those who voted for A had re- 
frained from voting, B would have been returned by a majority 
of 1 28 ; while if ^ of those who voted for B had transferred their 
votes to A the latter would have been elected by a majority of 
535. Which candidate was elected and by what majority 1 
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(17) The ages of two boya are in the ratio of 7 ; 3. Five 
years hence their ages will be as 5 : 3. In how many years will 
the ratio be 4 : 3 J 

(18) A man can walk from A to B and back in a certain time 
at the rate of 4 nii./hr. If he walks at 3 mi./hr. t^ere and 
5 mi./hr. back ho requiroB 12 mins, more for the double journey. 
What is the distance from A to B^ 

(19) A man travels a certain distance at a certain rate. If he 
went 3 mi./hr. slower, he would take ^ of the time as long i^;ain. 
How fitst did he go 1 

(20) A, jB, C do a piece of work between them, B does | of 
the work more than A and together they do four times as much 
as C does. How much does A dol 

(21) A man is accustomed to walk from his house to & railway 
Station in 18 mine. On one occasion he is delayed at starting, 
but hy walking 1 mi./hr. faster than usual he gets to the station 
in 14 mins. Find the distance from the house to the station and 
his usual pace. 

(22) Find a number such that whether divided into 2 or 3 
equal part« the product of the parte shall be the same. 

(23) A number is divided in the ratio of 2 : 1 and also 3:1:1. 
The product of the parts is the same in both cases. What is the 
number 1 

(34) The times taken by two pipes to fill a cistern are as 3 : 4. 
They take 8f mins. when on together. Find their times. 

(25) The ratio of two numbers is 5 : 2, their H.C.F. is 2471, 
Find them. 

(26) If the H.C.F. of two numbers is equal to their difference 
and also to one fifth of their sum, show that their L.C.U. is 6 
times their H.C.F, 

(37) Two people start simultaneously Irom j4 and B to walk 
to B and A and home again. The first time they meet 5 miles 
from A, and the second time 7 miles from A How far is it from 
AtoBi 

n,gn,-PrihyGt)t)'^le 
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(28) Two people start eimultaneouslj from A and B to walk 
to B and A and home again, A Xja B being 7 miles. Tbey meet 
the first time 3 mites from A. How far from A do they meet 
the second time ) 

(29) A man walks lOJ miles on a road in 2 hrs. 35 mins. and 
retump in 2J hra. His rates of walking up-hill, down-hill, and on 
the level are 3^, 4|, 4 mi./hr. How much waa up and down-hill, 
the ratio of the two being 4 : 3 t 

(30) A man bought a certain number of cows and pigs for 
£352. He sold the cows at a profit of 20 per cent and the pigs 
at a loss of 25 per cent. Altogether he gained £47. How 
many of each did he buy, if the cows cost £15 each and the 
pigs £4 J 

(31) A bought 17 cows and 34 sheep for £340. He sold the 
cows at a loss of 10 per cent, and the sheep for a gain of 20 per 
cent, and altogether realised £346. I6s. What did he pay for 
eachl 

■ (32) The popidation of one town was three times that of 
another. At the next census the joint population had increased 
4 per cent. If each bad increased at the other's rate the total 
increase would have been 6 per cent. Find the rates of increase 
of each town, 

(33) Two sums of money are invested, one at 5 per cent, S.I., 
and the other at 3 per cent., and £31 is realised. If half the 
latter sum had been invested with former, and the other half as 
before, X33 would have been realised. What were the two 
sums ? 

. (34) If £650 are put out at S.I. at one percentage, and £400 
at another, £40 is realised. If the investments are reversed only 
£38. 15s. is realised. What are the two percentages Y 

(35) The cost of carpeting a certain area with carpet of a 
certain width at 7s. 6d. a yard is TJ guineas; but to paper the 
same area with the addition of 300 sq. ft. is £4. Is^ 6d., the paper 
being the same width as the carpet and costing 6d. a foot. What 
is the area of the carpet and width of the paper 1 

iii,Gi.H)'^le, 
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(36) The aroa of a certain square exceeds that of a emaller 
one by 469 eq. ft. The difference of their perimeters is 56 ft. 
Find the side of the smaller one. 

(37) A and B together do a piece of work in 2^ days. C 
works twice as fast as A, and if A were to work alone for 
\\ days, C would finish in 2J days. How long would A and B 
take to do it separately 1 

(38) A and B together do a piece of work in 3? days. If 
they worked together for a day, and the next day A went on 
alone, they could then finiBh it together in 2 days. How long 
does each take separately over the work t 

(39) Two men start simultaneously from two towns, 44 miles 
apart, one walking, the other on a bicycle. They meet in 2 hra. 
12 mins. If the walker had gone in the opposite direction the 
other would have overtaken him in 4 hrs. Find the rates of 
each. 

(40) A man rows 16 mileB down stream and back in 10| hrs. 
He knows he can row a mile against stream in the same time 
that he can row 3 with it. How fast does the stream flow % 

(41) A eteamer passing up a tidal river goes on one day for 
\ hr. in slack water and 2 hrs. against stream, and covers 15 
miles. Another day it goes for 2^ hrs. with the stream and 
covers 37} miles. Find the river's rate, considered uniform, and - 
the i-ate of the steamer in still water. 

(42) A starts to catch up B who is 70 yards ahead. They 
stride in step but 8 of A'& strides are equal to 1 1 of B'&. If A 
catches £ in 140 strides how far does each go at a stride f 

(43) Two crews A and B row a race. A pulls 7 strokes 
while B pulls 6, but 1 of ^i's strokes equal 8 of B's. If A wins 
hy 42 yards while B pulls 36 strokes, find the distance each crew 
goes at a stroke. 

(44) A dog starts in pursuit of a hare at a distance of 30 of 
his own leaps from her. He take 5 leaps while she takes 6 but 
covers as much ground in 2 as she in 3. In how many leaps of 
each will the hare be caught % , -• i 
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(45) Two veaaela contain nuxturea of whiskey and water. In 
one there is three times as much whiskey as water and in the 
other four times as much water as whiskey. How much must be 
taken from each to fill a half-pint flask so that the contents may 
bo half whiskey and half water 1 

(46) Two vessels each contain wine and water, one in the 
ratio of 2 : 3 and the Other in the ratio of 2:7. What quantity 
must be taken from each so that the mi;(ture shall contain 6 
gallons of wine and 13 of water 1 

{41') Find four consecntive numbers such that the product of 
first and last is less by 19 than the number which has the two 
middle ones for its digits. 

(48) How can you form 730 men into two squares so that 
the front of one presents four more men than the front of the 
other 1 

(49) I buy a. number of pencils for 10s. If I had bought half a 
dozen more for the same money they would have cost ^^gd. less 
each. How many did I buy 1 

(50) I buy a number of Fives balls for £2. 28. I should have 
got two dozen more for the money if they had cost ^d. less each. 
What did they cost each T 

(51) If three more eggs in a shilling's worth lowers the price 
4d. per dozen, what is the cost of a dozen eggs t 

(62) How many eggs do I get for Is., if finding three bad I 
pay at the rate of ^. more per egg ? 

(53) I bought a number of eggs for ta. If I had got a dozen 
less for my money I should have paid at the rate of l|d. more 
per dozen. How many did I buy 1 

(54) A man bought a number of cricket bata for £62. lOa., 
and sold them again for 15b. each. He gained the price of 20 
bats. How much did he pay for each ? 

(55) A man spends £52. 10a. on coals, and finds that when 
the price rises Us. per ton he gete 20 tons less than before. 
What is the price per ton J 
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(56) A man travels 116 luilee at a certain rate ; but if he bad 
gone 2 mi./hr. faster be would bave arrived 2 hrs. soouer all but 
4 mina. How fast did be go t 

(57) A man bas to walk 10 miles. After tbc first mile be 
inereaaea bis apeed ^ mi/hr., and is therefore at his destination 
^ br. sooner. How long did he take 1 

(58) One side of a rectangle is 9 ins. shorter tlian the dii^nal 
and 9 ins. longer than the other side. Find the area. 

(59) The dif^onal of a rectangular field is 27 yds. longer than 
the longer aide and 54 yards longer than tbe shorter side. Find 
the area of the field. 

(60) One side of a rectangle is 9 ins. ahorter than the diagonal 
and 5 ft. 3 ins. longer than the other side. Find tbe area of the 
rectangle. 

(61) Tbe length of a wooden brick is twice its breadth. If 
10,560 such bricks are required to pave a hall 99 ft. by 30 ft., 
what is tbe length of a brick 1 

(62) A hall baa to be paved with square tiles of wbicb there 
are two kinds, one 8 ins. square and tbe other larger. If the 
larger ones are used then 192 will he required; if the smaller 
ones then 243. What is tbe aize of tbe larger ones ? 

(63) A room is 6 ft. longer than broad, and has a square 
carpet in tbe middle whose side is 12 ft. The rest is decorated 
with square blocks of wood, tbe side of each being 6 ins. What 
are the dimensions of tbc room if 1152 such blocks are required) 

(64) A hall 30 ft. by 20 ft. is paved with wooden blocks four 
times as long as broad. If tbe breadth remained tbe same and 
tbe length was five times the breudth, the number of blocks 
rcquii-ed would be 270 leas. Find the dimensions of the blocks 
originally. 

(65) A parquet floor 24 ft. by 18 ft. is made of blocks of wood 
12 ins. longer than broad. If it takes 972 auch blocks, how large 
are they, and how large ought sjwtre blocks to be cut so that the 
same number might be used ? 
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(6G) Part of a garden is rectangular and composed of a gravel 
path 6 ft. wide running all round, and a lawn in the middle. A 
marquee is placed in the middle of the lawn so that there is a 
border of grass all round 12 fib. deep. What is the distance all 
round the extremity of the gravel path if the marquee ia 20 yds. 
longer than wide, and containa an area of 476 sq. yde.f 

(67) A swimming bath is ii ft. longer than it ia broad. 
There is a distance of 9 it. from the edge to the dressing rooms, 
which are all round the bath, and arc thamaelvea 9 ft. deep. The 
whole floor surface has an area of 928 sq. yds. What are the 
dimensions of the swimming bath itself t 

(68) A hall ia 25 ft. by 40 ft., and has a parquet floor 
composed of squares, each square having a border of dark wood 
all round of a certain depth, and a light square in the middle. 
A square with its border has a side of 15 in. If the hall were 
paved with the light squares only, the number of squares would 
be 360 more than they are. How deep is the border 1 

(69) The area of a certain square together with that of a 
smaller one ia 1S98 sq. ft. The ditference in perimeter is 56 ft. 
Find the side of the larger one. 

(70) The times which two pipes take to fill a cistern differ by 
2 mins. They take 4J mins. to fill it if turned on together. Find 
the time taken by each. 

(71) What is the size of a cubical cistern such that if it were 
made 3 ft. longer, 2 ft. narrower, and the same depth, it would 
contain the same amount of water t 

(73) The breadth of a large block of ice is twice the depth, 
and the length twice the breadth. If it were cut into smaller 
blocks 1^ ft. X 1 ft. X 9 in. there would be 576 less blocks than if 
the dimensions were 9 ins. x 9 ins. x 6 ins. How big is the original 
block t 

(73) The large wheel of a carriage is IJ ft. more in circum- 
ference than the small one, and makes 62^ fewer revolutions in a 
mile. Find the circumference of each wheel. 
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(74) The wheel of a high bicycle is 16 ft, in circumference. 
If it took ^ 80CS. less to revolve the rider would travel -J^ mi./hr. 
faster. At what rate is he going '! 

(75) A man walking in a hill country comes to a sign post at 
P, where the distances are marked in hours instead of miles — but 
he mistakes the reading for miUs. He is walking at the average 
rate assumed on the sign post, but owing to his mistake the 
journey takes him 1^ hrs. longer than he expected. The distance 
is really eight miles. What was the reading on the sign post 1 

(76) In the preceding question if his mistake made him 
1 hr. 20 mine, later than he expected, and the average rate of 
walking was 3 mi./hr., how far was it from P to his destination ! 

(77) A steamer leaves C for J) (IIO miles) at the same time 
as one leaves D for C. They meet at a port P, and get to their 
respective destinations, the one 6 hrs. afterwards, and the other 
i hrs. 10 mins. How fast are they travelling ? 

(78) The distance between two towns, A and B, is 420 miles. 
A motor car leaves A for £ at the same time that a bicycle leaves 
B for A. The motor car arrives at its destination 9 hrs. after the 
two vehicles meet, and the bicycle IG hrs. after. What is the 
rate of each 1 

(79) When two trains meet, their engines pass one another at 
75 mi./hr. One train has 90 miles to go to its destination, and 
increases its speed by 5 miles per hour ; the other, which has only 
45 miles to go, keeps the same rate and gets to its destination 
18 mins. before the other. Find their original rates. 

(80) A and B sell 100 sheep. If A sold his per head for 
as many shillings as £ bought sheep and vice versa, they would 
have together realised £240. How many sheep did each sell 1 

(81) Find a number of two digits which equals 9 times the 
sum of the digits, and if diminished by 32 equals the square 
of the difference of the digits. 

(82) Find a number of two digits which equals 7 times the 
sum of the digits, and if- increased by 18 equals the square of 
tjje sum of the digits. 



(83) If 1 is added to the denotuiiiaior of a &action it is 
diminished hy ^. If 1 is added to the numerator it becomes 
unity. Find the fraclioa. 

(84) The sum of the digits of a number less than 100 is 17, 
and the square of the ten's digit is less than the square of the 
unit's digit by 17 also. What is the number t 

(85) The difference between the squares of the digits of a 
number is equal to their sum, and the number itself is five times 
the sum of the digits. What is the number ! 

(86) The sum of two numbers is 32, and the sum of their 
squares is 514. Find the numbers. 

(87) The difference between two numbers is 9, and the 
difference of their squares is 207. What are the numbers ) 

(88) In a certain election A'a poll equals the square of his 
majority over B, and there are altogether 10,935 electors. 
What is j^'s poll and majority ) 

(89) After passing at P, A and B are due to arrive simul- 
taneously at their destinations, which are distant from P 27, 24 
miles respectively : but B reduces bia pace by ^ mi./hr. and 
.^ by 1 mi./hr., and consequently B arrives f hour before A. 
How fast was each walking originally t 

(90) A hall is 36 ft. by 15 it. It is paved with square tiles, 
half of it with one size and half with another. There are 210 
more of the smaller used than of the larger. Twelve more of 
the smaller would go along the length of the hall than the 
larger. What is the length of a side of each 1 

(91) A number of oranges was bought for 2s. 7^d. ; half 
of them cost 3d. a dozen more than the other half, and four 
more of the cheaper were got for Is. than of the dearer. How 
many oranges were bought 1 

(92) The perimeter of a rectangular field is 434 yds. If the 
diagonal is 155 yds,, what is the area? 

(93) Find four consecutive numbers such that the product 
of the last two is a number which has the first two for its digits. 
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(94) A man having to walk 10 miles finds that he can arrive 
16f mins. sooner than he otherwise would by increasing his 
speed ^ mi,/hr. What time will he take if he only begins to 
quicken his pace half way I 

(95) A ladder 34 ft. long just reaches a window when placed 
in such a position that the height of the window above the 
ground exceeds the distance of the foot of the ladder from the 
wall by 14 ft. Find the height of the window. 

(96) A number of soldiers when formed into a solid square 
present 16 men fewer in front than when formed into a hollow 
sqtiare four deep. How many mun are there ! 

(97) A man rows 3^ miles down a river and back in 
I hr. 40 mins. The stream runs at 2 mi./hr. What is his 
rate in still water ) 

(98) Two men row a time race over a course of IJ miles. 
Their speeds are as 45 : 44, and A wins by 10 sees. Find the 
speed of each in yards per second. 

(99) The incomes of A and £ are as 3 : 2, and their expendi- 
ture aa 5 : 3. Each saves ^£1000 a year. Find their incomes. 

(100) At a review of an army the troops were in a solid 
mass 40 deep, and there were just a quarter as many men in 
front as there were spectators. If the spectators had been 
drawn up with the army and the depth increased by 5 the 
number of men in front would have been 100 fewer than before. 
Find the number in the army. 

(101) Two gallons of brandy are drawn from a cask, and it is 
filled up with water. Two gallons of the mixture are then taken 
and it is again filled up with water. If the proportion of brandy 
to water in the end is as 16 r 9, how much brandy was there 
originally 1 

(102) A gentleman has 20 teaspoonfuls of whiskey in a flask. 
He takes out a certain amount and fills up with water. Of the 
mixture he again takes the same amount as before, and the pro- 
portion of water to whiskey is 361 : 39. How much did he take 
out at first '{ 
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(103) ^and £ buy cloth. A pays 41b. more for 60 yds. than 
B does for 28, and A gete i yda. more than B for 2 guineas. 
How much does each pay per yard 1 

(104) A labourer saves 5 per cent, of bis wages. AfW a 
strike his wages are raised Is. a week, but the cost of living being 
increased in tbe ratio of 20 ; 19 be finds that be saves 26s. a year 
less tban before. What were bis weekly wages ) 

(105) There are two pieces of metal each containing a mixture 
of gold and silvor. The first contains 6 ozs. of gold and 10 ozs. 
silver, and the second 15 oza. of gold and 17 ozs. of silver. How 
much must be taken from each to form a compound of 5 ozs. of 
gold and 6 oza. of silver 1 

(106) In working a simple equation tbe answer obtained is 8 ; 
but on looking tbrougb tbe work a mistake is found in the part 
not involving x, and when this is corrected tbe answer obtained 
is 6. A second mistake is then discovered in tbe coefGcient of x, 
and if tbis alone were corrected the answer would be 2. What is 
the right answer I 

(107) In a constituency in which each elector may vote for 
two candidates, J of the electors vote for A, and divide their votes 
among B, C, D, E in proportion 4, 3, 2, 1. Of the remainder, 
5 vote for B and divide their votes between C, D, E, in proportion 
3, 1, I. Half of the remainder vote for D and E, and 540 do not 
vote at all. Find tbe whole number of electors and the order of 
the poll. 

(108) A and B run a 220 yds. race. After they have been 
going for ISJ sees., A trips up, and while he recovers himself if' 
gains 2J yds. When A restarts (at tbe same pace as before) B is. 
going a yard a second fester than A. Tbey continue these rates; 
and come in a dead heat. How many yards a second was each 
going at the start, if tbe ratio of their rates was 9:8? 

(109) Amanbuys60tonsofcoaland71 ofcokefor£117. 12s. 
For £15 he gets 13 more tons of coke than coal. Find the price; 
of each per ton. 
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[It K suggcBted that in these examples the use of square-root 
tables be permitted.] 

(1) ExproBS with the smallest jKissible numbers under the 
*/sign: 

(i) J8; (ii) 7T62; (iii) ^/27; (iv) 4/32; <v) VsT; 

(vi) ./320; (vii) ^686; (viii) Vsi; (ix) 3j250; (x) 57*8. 

(2) Find the numerical values of the first three expressions 
in question (i), first, by using the original, and, secondly, by 
using the final form of the expressions. 

(3) Find the numerical values of 

(i) r/2 + 2N/5-V7; (ii) 6ViO-8s/9 + 7s/8; 

(iii) 4v^ - 6s/3 + 3 ; (iv) JM - 5VI0O + 40v^. 

(4) Simplify and find the numerical values of 



(i)V2x^: 


(ii) ^/7x^/6i 


(iii) ^/8x^/32; 


(iv) Jl xj2i. 


; (y)'Jlx'Ji; 


(vi) OT9xV7; 


(vii) ^/B-^i 


(viii) 3V57-73; 


^')3^ 


<"3^ 


<^')|^ 


<^>^^ 


^i. 


<^">5^^ 


(.v)"^. 
V128 


<5) Simplify 






(i) Ji.JS:; 


(ii) (WJ.oVij'j liii)JmiJ9; 


Ify) ajbc.kjiii.cj3; iy) aJ^.Ufff; 


<->^D^ 




0„ 


,,-.rihyG00^lf 



(vii) jMc . ^JaJFc . 'Jah^ -r JaSc; {viii) J^x . ^/^ . J^ -y Jxffi 

Ex. 67. 

(1) Simplify and find tie numerical value of 
IIl)(J1-S)-J1; (ii) (1+V2)v/5; (iii) (3</2 + 1)^/2 ; 

(i») (,/7-V6)(V7 + </6)j (y) (Jl-J^Jl^-Ji); 
(ri) (2V3-1)(2V3 + 1); (vii) (V3 + 72)"; 
(viii) (5v'3-^)^5^/3 + ^/7); (ii) (2^/2 - l)". 

(2) Simplify 

(i) (a^+J^)Ji; 
(iii) (JitJi)(Ji-Ji); 
(v> (^-vS)(^ + J5)i 
(vii) (7n■y^■^&^)'i 
(ix) (W?^+SVJT»)(«. 



(ii) (^^ + ^/y)v'^; 
(iv) (iVi + WFXfc/S-oVE); 
(vi) (Jii-Jif; 
(viii) (,/3^-v'SMn)'i 



(3) Rationalize the denominator and find the numerical 




00 



■Jl+l' 



■Ji + i' 

(viii) (2 + ^/2), 



(4) Rationalize the denominatorB of 
(vii) ^^J'' , 



V7-./5' 



W2 + 1* 
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(5) Write down in the form -Ja + Jb die square roots of 
(i) 12 + 2s/35; (ii) 5 - 2n/6 j (iii) 9 + 2^18; {iv)9 + 6V2j 
(v) a + 63; (vi) 8-2s/7; (vii) 9 + 2^fU■, (viii) 23-27130. 

Find also the numerical values in numbers (iii) and (v), (a) by 
using the original form of the expression, aDd'(/3) hy using the 
form \/a + -Jb. 

Ex. 68. IKDI0E8. 

Oral, (fievision of laws of indices.) 

(1) What are: 

(i) tt^.a'; (ii) 6'»4-6*; (iii) {xsY^x; 

(iv) c^rf« 4 (cd)^ ; (V) [^J ; (vi) ^/ - {xy^)>. 

(2) How many zeros have {i)10M0B; (ii)10"vlO"; 

(iii) (loyj 

(3) What ia the square of 

(i) 10"; (ii) 3«; (iii) 2^ (iv) U=; (v) a»; (vi) xy^l 

(4) What is the square root of 

(i) 10*; (ii) 88^; (iii) 6'; (iv) IS^*; (v) a"; (vi) P'; (vii) <?"t 

(5) What is the cube root of 

(i) 10«; (ii) 22* ; (iii) a"; (iv) 6"; (v) e'^^t 

(6) Express as powers of 2 

(i) 4»; (ii) 8=; (iii) 16«; (iv) 32*1 

(7) What powers of 8 are (i) 2^*; (ii) 4'^ (iii) 16«? 

(8) Between what powers of 27 do the following numbers lie: 

(i) 3T; (ii) 3«; (iii) 3"1 

(9) Between what powers of 10 do the following numbers lie 
(i) 2630 ; (ii) 40 ; (iii) 6 ; (iv) 460,008 ; (v) 53-25 1 

(10) Between what powers of 8 do the following numbers lie 
(i) 2'; (u) 2"; (iii) 2« ; (iv) 2") 
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Ex. 69. FBAOTIOHAL IHDIOES. 




Ord. 






(1) What .re: 


(i) 4'i 


(ii) 26*; 


(iii)32ti (iv) 27>: 


(v) 9-; 


(vi)6-; 


(vii) 4«i (viii) 64-*; 


(ix) 8-*; 


(x) 16*1 


(2) What are : 


0) 8'i 


(ii) 27-'; 


(iii)64-l; (iv) le-^i 


(v) 100»; 


(vi) 16*; 


(rii) 4'»; (Yiii) 16>''; 


(ix) 32" i 


(x) 16i-«? 


(3) Express in their simplest forms, with positive ijidices ; 


(i) (.W)*; (ii) (.')-'; 


(iii) «-*; 


(iv) (16»")< 


(V) (&•)-*; (»i) (8«-')'i 


(vii) (8j:-y'; 


(viii) (Si")'; 



(4) Given Jl (aa 2-646...), explain how to find 

(i) 28*; (ii) 63*; (iii) 14*. 18*. 

(5) -Jl, ^/3, and J^ being supposed given, explain how to find 
(i) 12*; (ii) 63^; (iii) S"*; (iv) 84"*; (v) 324^. 

Ex. 70. 

(1) Find the values of the following to three places of 
decimals (taking square root when necessary) : 

(i) 8*; (ii) 12*. 3^*; (iii) 225*; 

(iv) 32"*; (v) 33*. 132*; (vi) 35*-f7-*. 

(2) Find by repeatedly taking square root the values of 
10* 10*, 10*, 10"^ to four places of decimals. [For safety each 
square root should be found to one more place than is required 
for tie next : thus 10* should be found to seven decimal places.] 

(3) -Verify by finding (from the definition) the numerical 
value of each side (using square-root tables) ; 

(i) 10*.10 = ^/I0»; (ii) 8* = 2v'2; 

(iii) 10*=10-rlO*; (iv) 10*. 10*= n/TO"*. 
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(4) Tabulate the numerical values of 10*, 10*, lO',.-- up to 
10* to three places of decimals. 

Hence draw the graph of y<= 10' on a large scale for values of 
z between and 1 (e.ff. take unit for y 1 inch, unit for x 10 inches). 

(5) Use the graph of question 1 to find the value of 

(1) 10'2; (ii) 10-*; (iii) 10-«; (iv) lO-S; (v) 10-»». 

(6) Use the graph of queation 4 to express as powers of 10 the 
following numbers : 

(1) 3; (ii) 3; (iii) 5; (iv) 7; (v) 4-26; (vi) 1-74; (vii) 5-83. 

(7) Show faow from the results of question 6 the following 
numbers can be espresBod as powers of 1 : 

(i) 20; (ii) 3000; (iii) 5; (iv) -07; 

(v) 4260; (vi) 174; (vii) -00583. 

(8) Use the 4 -figure logarithm table to check the results of 
questions 5 and 6. 

(9) Find from the tables the values of 

(i) 10*; (ii) 102-<»; (iii) 10*; (iv) lO-'-"*; (v) lO^-w 
[Further practice with fi-actional indices may be obtained by 
working through Ex. 73, using index nolalion throughout.] 

Ex. 71. LOGASITHHS. 

(1) Arrange as 

(number between 1 and 10) x (integral power of 10) 
the following numbers: 1364, 300, 27 million, 0000364, 8001, 
■0267, -99, 283712, sixteen and a half million, OS, Ut. 

Make a table euch as the following : 



Number. 


Same in Btandard 

form. 


Log&rithma. 


47-8 
3625 

2417356 
■0036519 


4-78 X 101 
3-625 X 10« 
2-417 xlO« 
3-652 X 10-» 


1-6794 
3-5593 
63832 

J-5625 
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showing the standard forms and the logarithms of the following 
numbers. Check by using the antilogarithm table : 

(2) 26i, 204, 6-68, 53600. 

(3) 03, 00021, -00647, -239. 

(4) 18 65, 23620, 1421000, 32'4312. 

(5) -013, -26412, 1-93612, t 

(6) 000004, 184265, ?, "08628. 

Ex.72. 

Use logarithms to multiply the numbers 1, 2, 3, 4, 5 by the 
numbers a, b, c, d, e; check by ordinary multiplication : 

(1) 2-64B, \ I (a) 2, 

(2) 7-98, (6) 3, 

(3) 463-7, I ] (c) •08,- 

(4) 5360000, (rf) 700, 

(5) -00371. j I (e) -5. 

Use logarithms to divide the numbers 6, 7, 8, 9, 10 by the 
numbers a,b, c, d, e; check by ordinary division : 

(6) 3-86, 1 [ (a) 5, 

(7) 43-92, {b) 2, 

(8) -06135, I \ (c) 6000, 

(9) -317, (d) -03, 
(10) 630400. J I (e) -0001. 

Use logarithms to find the squares of the following numbers ; 
check by using the table of squares : 

(11) 7-821, 643-9, -0136, 0007241, 83000. 

(12) 42-7, 8493000, "187, -0936, -0000542. 

Use logarithms to find the square roots of the following 
numbers ; check by using the table of square roots : 

(13) 579-2, 869000, 9321, -07929, 64 39. 

(14) 46-35, 0836, 836, 97240, 9724. ,-, , 
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On each of the numbers 1, 3, 3,... 7 perform the operations 
indicated by the signs beforo the numbers a, b, c, .. g. 



(1) 


273-2, 




w 


X 63-87, 


(2) 


938000, 




w 


* 134-6, 


(3) 


0007163, 




(') 


-f-0042. 


(4) 


8-42073, 




w 


X 1-6423, 


(5) 


316, 




(<) 


X 7480000, 


(6) 


-5007, 




(/) 


X -263, 


(7) 


■01832. 




» 


-f 09341, 



(8) The inventor of the game of chess is said to have been 
granted as a reward by the oriental monarch whom he served, 
that he should be given 1 grain of corn for the 1st square of 
the chess-board, 2 grains for the 2nd, 4 grains for the 3rd, 
8 grains for the 4th, and so on to the last (64th) square. 

Find the total number of grains of com that he should have 
received [the number is almost exactly double the number to 
be received for the last square; to 7 figures log 2 = '3010300]. 

(9) Find the amount of £3300 at 5 % compound interest ' 
at the end of 5, 10, 15, 20, and 25 years respectively. 

(10) Find the true present worth of £1800 due 10 years 
hence, reckoning compound interest at 3 %. 

(11) For the rates % (i) 3, (ii) 5 find the times required 
for a sum of money to (o) double itself, (j8) treble itself com- 
pound interest being reckoned. 

Ex. 74 DEOBEE, Etc. 

(1) Find the terms of the highest degree in the product 

also those of the lowest degree, 

(3) Find the sum of the coefficients in each of the following 
products : 

(i) ((i+26)(3a + 6)(& + a)3; 
(ii) {^x + y){x^-2y){7?-\--6xn^f): ^^ (^^,^>o|e 
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{iii) (a+b + e)(a^ + b* + c^-bc-ca-ab); 
(iv) (x + p + z)Hf + y* + 3^ - lyz -2xk- 2xf). 

(3) If 2 refers to the four letters x, y, t, w, write down in full 
Sz=, 2ya, Sri/j; and show that (Srf = Ze^ 4- 22yz. 

(4) If 2 refer to the cyclic interchanges of the letters a, b, e, 
write in full ^(,a*-bc), ^{a^-bh), So'ft^c. 

(5) Show by rearranging that each of the following has 6 - c 
as a factor s 

(i) <i=(6-c) + 6^(c-a) + c»(a-6); 
(ii) a^b-c) + b^{c-a) + c^a-b); 
(iii) a*(6-c) + 6*(c~a) + c*(a-6). 
What can be at once inferred as to the other factors 1 

(6) What condition is necessary that {ax 4- 6y + «)' should be 
aymmetric with respect to y and z 1 

(7) Find the value of 

(a' + 6^) (a;« - y!) + (6H c=) (y^ - 3*) + (c^ + ffl') («= - a;^). 

(8) Show that 

{u + b + c){x + y + z)-(ax + l»/ + cz) = n(f/ + z)+... 
= x{b + c)+.... 

(9) Simplify 

(a^-b^){2z + x + y) + (ifi-c^)(2x-¥y+2)-\-(c^-a^){2!/ + ^ + x). 

(10) If 2 refers to the three tetters x, y, z, find the value of 

(2x)ila?)-Ij*-2{x-\-y)iy + z)(z+x). 

Ex. 76. USE OF THEOBT OF FOBli AS OHEOK. 

Point out obvious mistakes in the following untrue statements 
(1) {x^ + f)(x + y)(xy) = X^-^y^+xY'-xy*- 
(•2) (a2 + b^) {2ab -a^- fc') = 2a»b + Safts - «» - 6= - 2a%\ 

(3) {a-b){b-c){r.-a)-'2aic-a'-l^-(^\ 

(4) {a-t-b + c){a^ + b^ + c^-2abc) = a'^ + bf + <^-3abe. 

(5) (a + y + zfiyz + zx + xi/) = xyz^ + 2'T^fs' + 2r2y3. 

(6) {a^+b^ + c^){a+b + c) = a^ + b'>+a\b i.c) + b^{c + u) + ^(a + b). 

n,,ir„-frfiiyGt)t)^lc 
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Point out obvious mistakea in the following untrue statements . 

(7) (ax + by + cz){a + b + c)=a^ + b^ + c^z + bcy + ca{z+x} + uir. 

(9) (a-bnb-e){c-a) = {a + b + ,)^-{a^ + l^ + c%a + b + c). 
(10) (z" + i/")(ar + 3")(iK" + w-) = (af + ir + 3- + ai")3* + ic"(j- + W). 

Ex. 76. IHDETEBMINATE GOEFFIOIEHTS. 

(1) Ifn' = Aii(n'l)(n-2) + Bn{n-\) + Cnfor allvalueBof 
n: nndA,B, C. 

(2) Express 2^3 + 3^ - to + 4 in the form 

a + blx+l) + c(x + lY + d{x+]y, 
where a, b, c, d do not contain x. 

(3) U{x+y-z)iy + z-x){z^x-y){x + y + :^) 

= A{3* + y* + !*) + B(s^z-^+z'^^-\-xY), 
find A and B. 

(4) If ((H-& + c){aH6* + e2-ic-ra-aA) 

find ^, B, C. 

(5) Express n* - n* in the form 

A + Bn + Cv.(n + -[) + Dn(n+\)(n + 2) + En(n + -[){n + 2){n + A). 

(6) Find /, m, m bo that ^ + ix+^ may be the same as 

lz{x- l) + wia;(a: + l) + n(a!-l)- 

(7) Find a, b,c,d bo that 

x-'-3x + i^a + bi;x-l) + c{x-lf+d{x-l)^ 
(S) If {a + b)' = Aa' + Ba^ + C(^ + Db>, 

why do we know at once that ^ = i>and B = C1 Show how to 
find A, B without multiplying out. 

(9) If {a + b + cf = A1a^ + B2a% + C.abc, 
find A, B by putting c = and find C. 

(10) UBe undetermined coefficients to find the expansion of 
(a + b+c + df. 
£x. 77. THE FUNCTIONAL NOTATION. 

(1) lff{x) = 3*-3x, write down and find value of /(l), /{2), 
/(3)- 
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(2) It/in) = (« - !)(«+ 1) + 3n^ write down and find value of 

/<-l),/(0),/(7). 

(3) If f(x) = oai* + &E + c, write down 

/<2),/(j)./(^+l). 

(4) If ^(n) = n* + ii+ 1, write down and simplify 

0(n + l) and ^(»-l), 
andahow that <f>(n+l) + 'f>(n~l) = 2i>(n) + 2. 



(5) 



(9) 
prove that 
and that 



If <f>(x) = aa?-{- 2aH + 3a', write down and simplify 

i>(-a), ^(0), i.{a), 4,(2a). 
If f{x) = 3i? + ix + % show that 

If /(m) = an^ + bn + c, show that 

/(„ + ])+/(^_l) = 2/(«) + 2a. 
If 'f>{n) = an^, find the value of 

*(n + l) + *(«-l)-2./.(n). 
If for all values of n, s, stand for a:" + y" and p„ for a;"y", 

«■■«>« = «■ + ■■ +PH ■ «■-»!. 

Sj(s,„ . Sg - Sg") = Sj, . Sg - Sij . Sg. 



Ex. 78, BEISAIMDEB THEOBEM. 

Find the remainders when the functions (1), (2), (3), (4). (5) 
are divided by the binomJala (a), (b), (c), (rf), («) respectively, and 
similarly in the other groups. 



(1) 

(2) 
(3) 
(*) 
(5) 
(6) 
(') 
(8) 
(9) 
(10) 
{") 






z»-7a;-6, 



x^ + Zax^-^ah-l 






"II 
II 



W "!+l, 

>) x + 2. 

a) a - o, 

» ": + «, 

[c) x~Sa. 

:«) »-2j, 

:*) '+). 
'f) 



iii,GtH)t^lc 
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(12) Prove that nf + l is divisible by x + l if » be an odd 
number, but is never divisible by i - 1, nor by x+a, if a be any- 
thing diiFerent from 1. 

(13) Show that y"-b" is divisible by y-b, but ia only 
divisible by y + 6 if m be an even number. 

(14) If a;" +1 is divisible by i+l, prove that a;"*' + 1 ia alao 
divisible by k+I. 

(15) Show that 

a"{b-c) + lf{c-a) + if(a-b) 
has factors {b -e)(c- a) {a - b), 

and find the other fiietora if w = 2, 3, 4, 

(16) Find the remainder when aa? + b3? + bx+a is divided 
by X - 1 ; and find the condition that the function be exactly 
divisible by x^ - 1, 

(17) If 3^* + Spa; - 3j* be exactly divisible by x-p, show that 

(18) If a3^ + da^x^-2ab^x + a^b' be divisible by x-a, show 
that b= ±2a. Is it possible for the expression to be also divisible 
bys + al 

(19) Find the condition that pa:? - {p+q)x^+qx be divisible 
bya^-1. 

(20) Use the remainder theorem to show that 

[X - s+x)^ + {S ' x + xf - if/ + z -x)'^ + Sp! 
is divisible hj x+y+z. 

Ex. 79. MI80ELLAHE0US. 

[Numbers 1 fo 10 are also suilabhfor erai mwA.'J 

(1) Write down the squares of 

(i) VH"+n/S; (ii) Ja-sfb. 

(2) Write in full 

<3) Is3^4-_y + 2afactorofa!«-(p+z)*orofa:s-(y+£y) 
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(4) ExpresB with S notation (i) the unexpanded and (ii) the 
expanded form of (a + 6 + e + ilf. 

(5) If 2s=a + 6 + c, what are a -a, s-b,s-ct 

(6) Ifa=3f, b = 3r, c^nf, what power of liBa'ft'-rC' T 

(7) Find a so that a^ - 1 exactly divides a* - 6;^* + 93? - a. 

(8) Express in the form \Ja--Ji: 

(i) s/lO-272T; (ii) -71 1 - 6^2. 

(9) If x= 64 find the values of 

a«, a^, z\ {-x)^, x-\ X-* 

(10) If a^ + 7a; + e is divisible by 1+4 what must c be 1 

(11) Simplify 96^^.243*. 75*. 3A 

(13) Translate into index notation the statements 

(i) log 19 = 1-2788 ; (ii) antilog 2-63 = 426-6. 

(13) Prove without the use of tables that 



,.. f 3 log 1728 

*'* Vl + .lc ■-- -- 



>g(-36) + ilog8 ■*' 

.nd (ii) log ^/^-^l<'g8-|log 1000 = 1 1 

' log 1-2 '■ 

(14)" Divide l+a;« by l-Var+3!«. 

(15) Simplify ^35 - \2jK 

(16) Find a, 6, <; so that for all values of x 

Ax^ + \-x-\-i = a{x-h){x-c). 
<17) Prove that (6 -c)(c- a) (a -6) , 

= - 26c(i - c). 

(18) Simplify 

(i) 1 , ' . (ii) vrr^ , vr^ 

(19) Find from the tables 

(i) 10-2; (ii) 10'-*; (iii) lOH 
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(20) Express n' as a function of (n + 1), Le. in the form 
a{n+\y + b(n + iy + e(n+l) + d when a,h, c, d are numbers not 
depending on n. 

(21) Bracket the coefficients of the powers of x in the sum of 
ea? + 2o;, and divide the sum by a«^ + (i + \)x + c. 

(22) Divide a^ -^ by a; + 1 

(23) Find the L.C.H. (in factors) of 

(24) Simplify -^ x ^-^^^ . ~^,-^. 

(25) Show that ^b + c-a\ a- \2abc has a + ft + c as a factor. 

(26) Simplify 

ai-{b-ef }?-{c-aY c^-^{a-bf 

(27) Solve the equations 

(i) 12(r«-12a;=46; (ji) ^-±|+a; = 2z-l. 

(28) Find the H.c.F. of 

3;a + 23;-3, jJ'-Sai + S, a^+a;=-2a. 

(29) A and £ between them have 444 sheep; A gives B 37 
sheep, and then B has three times as many sheep as A. How 
many had each f 

(30) A and £ start a business : if A had given jE1600 more, 
what he gave would have been equal to what B gave : if B had 
given £1500 more, what he gave would have been twice what A 
gava Find what each gave. 



(31) Divide out to 5 terms in ascending powers of a; 
.., l+a . .... 1 -^bx 
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(32) Multiply a*-i^ by «*+2a*6* + 26» 

(33) Express {(x+lf + S{x+iy-2{x+l) + S]{ix^l} as a 
function otx+l. 

(34) Show that ^- -^+lV-l- A_A jg a rational 
function of a^ 

(35) Divide £1000 into two sums, auch that, if one be sub- 
divided into 32 equal parte and the other be sub-divided into 40 
equal parts, the difference between the parts in the two cases 
may be £20. 

(36) Find the value of ^{b-c){x + b + cy. 

(37) Find the remainder when' (x-my + {x-nf + (m + tif is 
divided by an-m. 

(38) Give the proof, similar to the proof of, the usual form of 
the remainder theorem, that if /(x) be divided by ax+b the 

remainder ia/( --J- 

(39) If x^ + &x + b and x^ + \2x+Sb have a common factor, 
what numerical values can b have, and what is the common factor 
in each case 1 

(40) A two-digit number is eight times the sum of its digits. 
If 9 be added to the number the result is equal to the square of 
the sum of the digits. Find the number. 

Ex. 80. VABIA.TION. 

(1) Translate into symbols the following statements, using a, 
b for ' constants ': 

(i) y varies as x ; (ii) y varies inversely as x ; 

(iii) y is proportional to a^ ; 
(iv) y varies directly as x and inversely as »* ; 
(v) z is proportional to x and to y^ ; 
(vi) y is partly constant and partly proportional to a:; 
(vii) the square of y varies as the cube of z. / - j , 
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(2) Translate into words the following Btatementa (a, b are 
oonstante ; x, y, z variables) : 

(i) i/ = ax; (ii) y = bx'^; (iii)y = a3; 

(iv) a = a + 6y ; (v) ? = a^ ; (vi) t^ = az-; 

(3) P varies as g: if P = 8, 0=10; find P when Q=15. 

(4) If y varies inversely as x and if ^ is 36 when x is 12, 
find s when y ia 16, 

(5) y = a + Sa; where b, 6 are oonstanta, y is 12 when x is 2, 
and when x ia 14, find n, i, and the value of y when x = 20. 

(6) y varies directly as x and ^, but inversely as I. If 
!E=< = 1 and 5 = 49 theny = 4, find y if a;=a=16, ( = 2f 

(7) X is proportional to f* : if x is 1 when t is 3, find z when 
fisS. 

(8) ( is proportional to -/=. When x is 64, ( is 7 : find x 
when /= 16. 

(9) ltt = ax-\-bt/ where a, b are constants, find a, bit t =14 
when X, y are each 1, and 10 when »=■ 1, y= - 1 : find also what 
a; is if y = -4 and (=100. 

(10) Of three artesian wells A, B, C the depths are : A 200 
feet, B 365 feet^ C 545 feet. The temperatures of the water 
from these depths are : A 45°, B 51 "6°, C 58'8° ; 

From these observations is it correct to say that (i) the tem- 
perature varies as the depth or that (ii) the increase of tempera- 
ture varies as the increase of depth ! 

(11) The area of a circle varies as the square of its radius. 
Given that a circle of radius 575 inches has area 10386 square 
inches, find the area of a circle whose radius is 6-5 inches. 

(12) The diagonal of a cube ia proportional to its edge. 
When the edge is 3 inches the diagonal is 5*2 inches ; find the 
diagonal when tbe edge is 4 5 inches. 



rihyCtJO^If 
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(13) The weight of a coin varies aa its thickness and as the 
square of its radius. One coin has radius half an inch ; a second 
has its thickness double that of the first and its weight leas by 
one-ninth than the weight of the first. Find the radius of the 
second coin. 

(14) A drain-pipe's volume varies as its length and also as 
the square of its diameter. If a pipe 1 foot in diameter and 100 
yards long has the volume 2357 cubic feet, what is the volume 
of 80 yards of pipe 10 inches in diameter. 

(15) If a weight is hung up by an elastic string, the amount 
the string stretches varies as the weight and the string's un- 
stretched length, but varies inversely as the square of the string's 
thickness ; 

If a 5-ib. weight stretches a string 2 feet long and Jth inch 
thick to a length 2 feet 6 inches, to what length would a string 
of the same material but 3 feet long and { inch thick be stretched 
by a weight of 14 lbs. f 

(16) The force of the earth's attraction is inversely propor- 
tional to the square of the distance from the earth's centre. 
Taking the earth's radius to be 4000 miles, find how heavy a man 
of 12 stone weight would become if he could be 200 miles above 
the earth's surface. 

(17) The value of a diamond varies as the square of its 
weight : a diamond worth £32 is cut into two pieces whose 
weights are in the ratio 1 : 3, Find the values of the pieces. 

(18) The expenses of a workhouse are partly constant and 
partly proportional to the number of inmates. With 150 inmates 
the expenses are .£900, with 120 inmates £750. Find the 
expenses for 300 inmates. 

(19) If income tax were proportional to the square of the 
income and if an income of £100 paid £1, show that a man 
whose (nominal) income was £10,000 would be a pauper. 

Which would really be the richer, a man whose (nominal) 
income was £800 or one whose (nominal) income was £9000, 
and by how much I ,-• i 
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E. 81. EQUAL RATIOS (OB FBAOTIOHS). 

( I ) If T = T, prove that 

,., a + b c + d ,,.^ a-b e-d ,.,., a + e b + d 



(iv) a^da-JScS; 



(V) 



a ia + 5c 
b"ib + 5d' 



(2) If a: b = e:d, prove that 

(3) If?=|=^, prove that 

JB + y + g px + qy + rs ^ ax + by + cz _ Ix^ + y^-^i? _ x _ 
'*' a + b + c" pa + qb-\-rc'' a^ + b^-\-<?~'\a^ + ^ + ^~' a' 



4a* + ^ + 3c* ' 



(5) If 



, prove that x + y+z- 



2a-i-c 26-c-ii Sc-a-fi' 
prove that a+y + s = 0. 

then cV + ay + 6=2^ = and i?' + y2+z2 = 0. 

(8) Ifi-^ = — <.- = — ^ = -'T^:r-' thena; + y+s + w=0. 
^' 6-2e c-2(t (1-26 a + o + c' ;' 



(10) If «:6 = 6:c prove j^^=.p _ = _=— ^ 
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Ex. 82. H. 0. F. 

Find tho highest common &ctor of 

(1) 33? + lGx-35, &x^-\-3Sx-U. 

(2) an* - -iK - 15, 3^-2i?-l5x + 36. 

(3) 3? + G3^-Sx-7, af + S3? + \0x + 21. 

(4) 4y4_5y2+l_ 4y4 + 4ya+yj_i. 

(5) a' + Soa + 80-1-4, a» + 6n2 + Ua + 6. 

(6) &/? + 7a^ - 22x1/ - 5f, 153? - Ux"if - 13ag/= - 2^. 

Find the lowest common multiple of 

(7) Sx*-iii? + ix-l, 9z*-l2if> + 4x^-\. 

(8) 3?^4x + 3, 3:*-l(te» + 37iE«-50^ + 22. 

(9) 23?-x^ + ix + 7, 6t^~n3? + 2Sx^-lZx+U. 

(10) a*-8!B + 3, a* + 33:*+3; + 3. 

(11) af'-a^+a+U, a^ - Sa'^ + I3a - U. 

Find the highest common factor of 

(12) 3?-5}? + 9x-9, 3a«-&r»-73;-15. 

(13) 27a!» - 13a? - U, S^-g?-2x. 

(14) 3a« + 2a!«-18a; + 8, &3? - Us? + \&c - 12. 

Beduce to their lowest terms 

,,-, 3^-ix?-7x^ + l3x-6 ,jg, 6g°-233^' + 26a;-8 

*■ ' sf*+a?-4a?-t5x-3' ^ ' 23*- 133:» + 27a;- 18' 

^ ' 2x*+3^+$x^-4x + W ^ ' 21y8-22y'-23y + 20' 
Find the highest common factor of 

(19) 23fi-ix* + ii3?-l2x^ + Gx, S3fi-3x*-6i^ + 9s^^3x. 

(20) aJ'-209a; + 56, 563*- 20ftE« + l. 

(21) SiK* - 1 33? + 193^ - 7a: - 5, 

lOafi - 19a!* + 41a:* - 333;' + 36* - 35. 

D,gn,-.rihyGOO^Ie 
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(1) 



-L. (2) ^.- 

x+3 ^' x+1 



r* SiE+l x + Z' ^^' 4a; +2 "''2* + 6' 

(9) ? ^. (10) ^+' " 

'' »>-7«+12 a:"-3i-4 ' ' (i-l)< i"-l 



<") d:T,+.4-„-i»s^,s- <i») 



2S , 4(a'<-t') 



-y a;+y 2(a=-y2)' ^ ' a + J 3 (a -6)"^ 3a* -362' 
(13) J ?5 ._»±% (U) 



^_±% (u) J ?_+_L 

x + y ;ia-2iy-3y» a=-9y' ^ ' a+l 3^+2 a: + 3 



<'') ETl + ETs-S^- ("" IJti-J^^+JTi- 

,,_. _1_ _2_ _1_ ,,o, 3(1+ at 3a -2^ 16j;=_ 

* ' 2-0 3-«*4-o' ' ' 3«-2«"3aJ.2a;*e>-9o«' 

(19) tt-ft| 2tt tta + tt'6 



(22) 
(23) 
(24) 



n-t 2(o + S) 
a-2t" a + 3J 



\ 4 8_ 3z + 7 

-1 1-it l+a;"^;'-!' 



it3« 3«-6''j'-9o» 

D,gn,-prihyGOO^IC 



(^ + a%^ + l>* a + b a-b 

ai-6* ^a'^i^^a^ + b" 'i 
a + b a-b 2(rt% + 6^y) 
ax+by ax~by d^+by 



x!'-Sx+2 x^-4x + 3 3;'-5x + 6' 
5x + 4 dx-2 x^--2x - 17 
x-2 x-3 z'-bz + S' 

2 3 5 

aa+a;-2"'"4 -a;'' "*"»«- x-2' 



x^-3x+2 ii?-4x + S 3^-5x + &' 
fa + bx bji^ax] _ ( a + bx _ b + ax\ 

(xj^ xi . (x + 2y X 1 

I qi + b^-c^-gi ] ( (a + c)(b + d)-bc- 
{'■ 2(ai + cd) }{ a + c + d-b 



1 




"S?-il 


a b 








(-^)(' 


m 

a; 


f).(^' 


a«{J-0 , 


i«(c 


-o) , t>(o-S) 



(a + i)ftc lb-\-d)ea Jc + d)ab_ 

{a-b){a-c)-^ib-c}{b-a)-^{c-a){c-by 

D,gn,-.rihyGOOgle 
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Simplify : 

(44) i<i-hf-(b-cf (b-cy-(c-ay ic^aY^(a-bf 
a^ + ab-bc-c" b^ + bc-ca-a^ c^ + ca-ab-l/'' 
ri^\ /6+£-2a 6+0-2* a + b-2c \ 
^ ' \ b-e * ca '^ a-b / 

■ (b-c)bc + (c-a)ca + (a-b[ 



\(b + c-2u}(c + a-2b){a + b-'2e)f 
(62) S-4^-{(. (63) 2 



2a-6- 



(54) ^ y -y^) where s = Sii 

Ex. 81. LITERAL EQUATIONS. 

(See also the next Exercise.) 
Solve the equations for x, or x and y -. 
(1) jw; + 5 = rj; + (. (2) oa; + 5« = a^ - Jx. 

(3) - + |=1. (4) (x + a){x + b)-3? = dai. 

(5) 3x2-a« = 3a2-a;=. (6) i« + a6 = x(a + i). 

(7) aa;+fty = a» + 6*,1 (8) px+gy=r,| 

(9) ;3; + my = wi,\ (10) x-g^a, ) 

ma; + iy = i. / a? + 26* = % + 3ai./ 
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Ex. 8S. EQUATIOHS IHTOLYIHa FBAOTIOHS. 

Solve the equations : 



^1^ 

1-5* l~2z '■■' z + 6 "2x+l 



^' ix~3 Zx-7~ 5' ^' 2a^ + 2i+3 ~ x+l ' 

'^ ^ 2a;-y 33:-13 {z-i 4a!-15/' 

^' z-5 x-2 ' ^ ' x-2 x-l 

^ ' x+a a:^-a' n-a x*+a^ 



(11) 



.r-6a x-3ab 



' 3; + n + 6 x + c+d 

(13) (a + i)j;-(a-6)y = 4ai, 1 

(16) ^-"-ft «Jj. (17) J_ + _L-_L + ^ 

(iS) a^ + (^ + ^a; + aS = 0. 

(19) cy + 6»=i + c-a,"j (20) ax + bp = ae, "l 

(i2 + c3; = c + a-6, ]■ cy + ds=ad, > 

bx+at/^a + b-cj fee + ay + ez = c{a + 6). J 
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Ex. a& SQUABE BOOT. 

Find the square root of 

(1) z^ + 6x + 9. (2) x^-ixy + if. 

<3) l6a^ + 2iab + W. (4) 251? - \0x^ + f. ■ 

(5) l-\4ab + 49a%^. (6) x*+lGxY + Uy*. 

(7) X'-G!fi+l73?-2ix+ie. 

(8) 9ffl* - 12a»4 4- 34a=62 - 20afc3 + 25J«. 

(9) 43^ - 12i* -7x* + i43?' Uj? - 4Cte + 25. 
(10) afi-i^ + Gn^ + Bj^ + ix+l. 

(U) 49/ - 11 V + 92y< - 46y« + 2(y - 4y 4-1. 

(12) 25a^ - aOa^y + 9^^'' + l**^/ - ^aiy +y*. 

(13) a"- 4a''b + 6a^^ - lOa'b^ + 1 San* - 6a6» + 96». 
(U) 9a<-6a:< + 24i£« + 3^-8a; + 16. 

(15) 29x!Y+\G^-l2^-i6a^ + 43f>-iOxf + i9xy. 

(16) 4a* - 12a + 4 + 9a-« - Ga-o+a'*. 

(17) ^_2a; + 7a^-^a« + ^«*-2x» + ga:^. 

(18) a"* + 9a*e-i» + 4r*c* + 1 2a**" 'c"* + 4tt"*r *c' + 6<i"*c-i. 

(19) By extracting the square root of 

3fi + G^ + 5x*-\03?+nx^'7x + 3, 
find two values of x which wUl make. this quantity a perfect 
square. 

[Ex, 1 to 6 above would naturally be solved by inspection. 
Most of the others can be readily solved by the method of 
'indeterminate coef[icient«,' as suggested in the following examples, 
in which, however, the rule may be used if preferred.] 

(20) If the square root of 3^-83^ + 30^^-563; + 49 be 
3:* + ox + 7, show that a= -i. 

(21)- If the square root of a;*- 14a:» + iM!2 + tx + 4 be3!*-CE+2, 
find a,b,e. 

n,gn,-PrihyGt)t)'^le 
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(22) If theaqiiare root oi :^ + 43fi + 2x*-2a:? + 5x^-2x+\ be 
3?+a3? + bx + l, find a and b. 

If it is known that the expression is a perfect square, how 
many of its coefficiente are necessary in order that its square root 
may be found 1 

How many conditions must an integral function of x of the 
sixth degree satisfy in order to be a perfect square t 

(23) Find the square root of 4a^ + 2(te2- 3-^ + ^. 

(24) Of what form will the square root of 

3^ + 6a:s + 9a.2 _ 2a!2y3 - (My2 + y* 
be ? Find the square root and the ralue of a that the expression 
may be a perfect square. 

Ex. 87. ASITHMETIG FE0ORES8I0N. 

Oral. 
For each of the following series state 

(i) the common difference ; (ii) the last term ; 
(iii) the average of the first and last terms ; (iv) the sum : 

(I) 12,14,16,... 15 terms.' (2) U, 17, 20,... 21 terms. 
(3) 1, 5, 9,... 26 terms. (4) 100, 99, 98,... 20 terms. 
(5) _6, -7, -8,... 10 terms. (6) -7, -3, 1,... 16 terms. 
(7) 10,10^,11,... 18 terms. (8) 20, 19|, 18|,... 31 terms. 
(9) -1, -|, -^,... 43 terms, (10) 4, -1, -6,... 51 tenns. 

For each of the following series state 

(i) the 2nd term ; (ii) the 3rd term ; 

(iii) the number of terms ; (iv) the sura : 

(II) First term, 100; common difference, 3 ; last term, 310. 

(12) ,. 40; „ -4; „ 4. 

(13) „ 20; „ ^; „ 30. 

(14) The even numbers from 100 to 200. 

(15) The odd numbers between 300 and 500. 

iii,Gi.H)'^le 
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For each of the following series state the «"■ term : 
(16) 1,2,3,.... (17) 1,3,5,.... (18) 2,4,6,.... 

(19) 3,6,9,.... (20) 1,4,7,.... (21) 10,15,20,.... 

(22) 1,0,-1,.... (23) x,x + l,x+2,. .. 

(24) a, a + d, a + 2d,.... 

What is the arithmetic mean between 

(25) 7, 9. (26) 14, 26. (27) 20, 21. (28) 31, 42. 
(29) 15,27. (30) 20, X. (31) 20-^,20 + 3;. (33) (t,b. 

Between each of the following pairs of numbers two arithmetic 
means are inserted. Find tbem : 

(34) 10, 13. (35) 40, 46. (36) 54, 66. 

(37) 30,31. (38) 10, 10 + &K. (39) x,x+3y. 

(40) a,b. (41) a-Sd,a + 3d. 

Ex. 88. 

Find the last term and the sum of the following series ; 
(1) 20, 31,42, ... to 16 terms 
(3) 30,22, 14,... to 9 terms. 
(5) 1, 3, 5,... tonterms. 
(7) 2 J, 5^, 8f , . . , to Ji tenna. 

(9) li a, b are the first two terms of an A.P., what is the 
n"" term! 

(10) By going through the general proceea of adding the 
series itself to the series reversed, siim the series a, a + x, ... 
a + n-l .X, a + KC How many terms are there in the series ? 

(11) By going through the general process of adding the 
series itself to the series reversed, find the sum of 2»i + 1 terms in 
A.P., of which the three middle ones a-re a.-d,a, a + d; and show 
that this sum does not depend on d. 

(12) If an A.p. has an even number of terms of which a-d, 
a + d a.re the two middle ones, show that the sum does not depend 
on d, and find the sum to n terms. 



<2) 


-3, -1,1,. 


..to 40 terms. 


(i) 


1,2,3,... 


tow terms. 


(6) 


x,4x, 7x,... 


to n terms. 


(8) 


3a 9a 6a 
■7' TT Ti" 


..tow terms. 
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(13) The series 58, 61, 63, 66,... 93, 96, 98, 101 has the 
differences between its terms alternately 3 and 2. By adding 
the aenes itself to the series reversed, find its sum. In what 
other way could the sum be found without writing down all the 
terms of the series 1 

(14) Theseries70, 72,73,75,... 94, 96, 97 has the differences 
between it« terms alternately 2 and 1. By adding the series 
itself to the series reversed, find its sum. 

(15) Find the arithmetic mean between 

(16) Inseri) 5 arithmetic means between \ and - \. 

(17) Insert 16 arithmetic means between 19'2 and 5'6. 

(18) Insert n arithmetic means between a and b. 
Find the series in which 

(19) The !•* term is 18, and the 30*'' term - 40. 

(20) The 26'* term is 100, and the SO"* term 196. 

(21) The ISth term is - 50, and the 2&*^ term 0. 

(22) The 32'"i term is 28, and the SO"" term 42. 
How many terms must be taken 

(23) Of the series 20, 23, 26, ... to make 385. 

(24) Of the series 80, 68, 56, ... to make 28. 

(25) Oftheaeries -5, -1, 3, ... to make 897. 

(26) Of the series 10, 9^, 9, ... to make 105. 

(27) Of the series 28, 26, 24, ... to make 1801 
Explain the double answere in questions 26, 27. 

(28) Construct an arithmetic progression of which the sum to 
two terms is the same as (be simi to 7 terms, and whose common 
difiereDte is 3. 
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Ex. 89. QEOHETBIO PBOaBESSION. 

Oral. 

For each of the following seriee state 
(i) the common ratio ; (li) the fourth term ; (iii) the n^ term : 

(I) 1,2,4,.... (2) 4,8,16,.... (3) 1,3,9,.... 

(4) 2,6,18,.... (5) l.x,^..... (6) a, or, or*,.... 

(7) t^.X'.x*,.... (8) 1,^, ^.... (9) alfl,a''ti>,a^b*,... 

For each of the following series state 

(i) the second term ; (ii) the n*^ term : 

(10) First term 7, common ratio 2. 

(11) First term IC, common ratio \. 

(12) First term 1, common ratio x. 

(13) First term a, common ratio 3?. 
What is the geometric mean between 

(14) land 81. (15) 5 and 20. (16) aandaf^. 
(17) iandiE. (18) axaadaaf: (20) 18a and | 

For the following series state 

(i) the sum to n terms; (ii) the sum to infinity if possible : 
(21) 4,8,16,.... (22) 

(24) 12,18,27,.... (25) 

(27) 27, -18, 12, ....(28) 

(30) a, -oJ, aJ»,.... (31) 

State the common ratio ir 
(33) 1. (34) 



4, 2, 1, 




(23) 


'■ f r- 


27, 18, 


12,.. 


■ (26) 


1 ' ' 

1, j, j... 


-.,1 


1 
-16 

If 
i'' 


....(29) 
■ (32) 


1,«1»? 


each of the 
64. 


following 
(36) 


G.P.'s ; 
■021S. 
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Find the »"■ term of each of the following series 
2 2 
9' 3' ' 



(1) J J 2,.... (2) 2, . _ 

(3) SSS-- w «.^^!.-- 



Find the sum to 10 terms of each of the following series : 
(5) 5, I |,.... (6) 28, -14, 7,.... 

(7) 243, 81, 27,.... <8) 2i3, -81, 27,.... 

By going through the general process of subtracting 
the series x common ratio from the series itself, find the sum of 
(9) l+x + x^+ ...+3f. 

(10) l-ix + ix^- ... to 20 terms. 

Apply the same method to sum the following series : 

(11) l + 2x + &i?+... to 20 terms. 

(12) 2 + 7x+\2x'^ + ... to 30 terms. 

(13) a + 2ax + Sax^+ ... to n terms. 

(14) a-iax + laa^- ... to 25 terms. 

Find by summing the series to infinity the values of 

(15) ± (16) -tl. (17) -616. 
(18) 2-66. (19) l-246lfi. 

Using logarithms, sum to 100 terms each of the following series; 
(20) 1+^ + ^4..... (21) 1+^ + ^+.... 

(22) 1 + 1-2 + 1-44 + .... (23) 1 - -7 + -49- .... 
(24) A horse dealer ofiered to sell a horse for the price of 
the nails in his shoes, to be paid thus : ^. for the 1st nail, |d. 
for the 2nd nail, Id, for the 3rd, and so on — twice as much for 
any nail as for the previous one. The would-be purchaser ac- 
cepted. If there were 24 nails, how much had he to pay t 

T.K H ii,,GtH)'^le 
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Ex. 91. HABMONIC FBOOBE88ION 

(and miscellaneous questions on the proffressions). 
Oral. 

For each of the following aeriee state (i) the corresponding 
A.P. ; (ii) the »'*> term of that a.p. ; (iii) the «"> term of the 
series itself : 



(1) 1, 1. 1... 


■ '^^■il 


(3) 


1 1 1 

7' U' 15 


(41 2 ' ^ 
<*' 6' 2' 3' - 


• <»'B.|? 


(6) 


1 1 1 


What is the harmonic mean between 






(') I'-^rv 


(»> re-^w 




(») ?"dl. 


(10) j^and- 


^ '"> l'-^ 




(12) OBndJ, 



(IJ) i, ,, 5 (18) 2, IJ. li, 



To which, if any, of the progreseiona do the following series 
belong : 

(13) 2, 6, 18..... (14) \, I |.... (1.5) \, 1, 1,..,. 

1 1 I 
V ? "'■■■■ ^"' V 3' i 
(19) 2, IJ, U (30) 3, 1, -1,..., 

(21) Give the usual methods of representing three terms 

{i) in A.P., (ii) in g.p , (iii) in H.P. 

(22) If it is desired to make their sum as simple as possible, 

how are (i) 3 terms, (ii) 4 terms in A.P. represented ! 

(23) If it is desired to make their product as simple aa possible, 

how are (i) 3 terms, (ii) 4 terms in G.P. represented ) 

(24) What ia the condition that a, &, <; be in a.p. 1 

(25) What is the condition that a, b,chein g.p. 1 

iii,GtH>'^lc 
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(3) If -, ri - are in A.P., prove 6 = , and conversely. 

Find the n*^ term of each of tbe series : 

(4) —,—,—,,... (5) ^ 

^ ' 9?l' 97' 11' ^ ' 



1 J_ J^ ^ 

i' 27' 31'"" ^"' x ■2x+l' 3x + 2'" 



Insert three harmonic means between 
(6) 1 and I. (7) 2 and 3. 

(8) Find the third term of (i) the a.p., (ii) the o.p., (iii) the 
B.P. of which X, y are the first two terms. 

(9) If A, a, H are the arithmetic, geometric, and harmonic 
means between a and h, express them in terms of a and b, and 
prove that <P = A. H; also that A>G>H. 

(10) If a, 6, c are in a.p. ; a,i,d in G.P.; find d :c in terms of 

(11) The sum of three numbers in a.p. is 36, and the sum of 
their squares is 440 ; find the numbers. 

(12) The sum of four numbers in A.P. is 88, and the product 
of the means exceeda the product of the extremes by 32 ; find the 
ntimbors. 

(13) The product of three numbers in a.p. is 27, and the sum 
of the first and last is 12} ; find the numbers. 

(14) 20 stones are placed on the ground at intervals of 6 yards 
apart. A runner has to start from a basket 10 yards from the 
first one, pick up the stones, and bring them back to the basket 
one by one. How far has he to run altogether 1 

n,,ir„-frfiiyGt)t)^lc 
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{15) A and B atart together to bicycle along a certain road. 
A goes at a uniform pace of 10 milea an hour. B goes at 
16 mi./hr. for the first hour, 13 mi./hr. for the second hour, and 
BO on, 3 mi./hr. leas each hour. After how many hours will A 
have overtaken B 1 

{16) In an increasing A.F. of positive terms show that the 
ratio of eaoh term to the preceding term continually diminishes. 

(17) If ffi, h, e, d... are in O.P., show that a^-i^, i^-c% 
c^-tP,... are also in g.p. ; and that if summation to infinity be 
possible the sum of the latter aeries is a^. 

(18) Ua,h,e are in H.r., prove that ^, ^-"t". i±* are in a.p. 

(19) If a. b, e, d,... are in g.p., bo are a + h, b + c, c + d,... 
and oi, be, cd,.... 

Prove these statements and generalize them. 

(20) If b + c, e + a, a + b are in h.p., then a\ b\ c^are in a.p. 
but if b-f-c, c + a, a+6 are in A.P., then a, b, c are in ap. 

(31) If n b, c are in r..P. show that the ratio of the harmonic 
mean of b and e to the harmonic mean of a and b isb-.a. 

Ex. 93. PEBUUTATIONS AlTD OOMBINATIOirS. 

(1) The letters a,b,c,d are to be arranged in four places; 
write down 

(i) the different ways of filUng the first place. 
(ii) the different ways of filling the first two places. 
(iii) the number of different ways in which the first three 
places can be filled. 

(2) If there are 5 letters a, b, c, d, e, write down the different 
ways of filling two places. 

(3) There are 8 steamers running from Dublin to Holyhead 
and back. In how many ways is it possible to cross and return 
by a ditlerent steamer I 
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(4) Write out tho permutations of the letters of the word 
faie taken all together. 

How will the number be reduced if the firat letter must be 
(i) a consonant J (ii) the consonant/? 

(5) Find the values of 

(i) i«>Pj; (ii) '/*«; (iii) "^V^. 

(6) Find the number of permutations all together of the 
letters of the words 

(i) ffrovm,; (ii) clmter. 

(7) Prove that 

(i) "P„ = "/',.^/'„.,; (ii) 'P, = n.'^P„.,. 

(8) Show that "P^ increases as r increases up to « - 1. If 
"P, = "P,_i what must r be 1 

(9) Evaluate -sf ■ ^, ■ m" 



(10) Find the value of 



-3\ ' ' n{n^l)(n-2){n-Z)■ 

(U) Pn,vethat^-^-^^^^U= = 2-.«!. 

Ex 94. 

(1) Write down (i) the combinations, (ii) the permutations of 
the letters a, b, c, d taken 3 at a time, arranging them so as to 
show that 6 permutations correspond to each combination. Of 
what general result is this a particular case 1 

(2) Do the same as in question (1) for the five letters a, b,c,d,e 
taken two at a tima Also write down the combinations of these 
five letters three at a time, and arrange so as to show why 

(3) Calculate ^G^ ^^C^ "(7g, "(?„. 

(4) Out of 14 players, in how many ways can a cricket eleven 
be chosen 

(i) if no places in the team have been filled; 

(ii) if 8 places have been already filled ! 

iii,Cji.H)'^le 
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(5) If "Cs-6.=^(73 findn. 

(6) If -C, = 5.^Ca find«. 

(7) In how toMiy ways can a committee of 2 masters and 3 
boys be chosea from 7 masters and 12 boys ) 

(8) How many words each of 4 consonante and 3 vowels, 
with the vowels in the even places, can be made from the 
letters of the .words 

(i) eqmvocal ; (ii) facetimisly ) 

(9) Write out the values of 

(i) ''C^torr=\, 2, 3, ...6, 

(ii) 8C,forr=l, 2, 3,...7, 

and hence explain in general terms how 'C, changes for values 

r=l, 2, ..,«- 1, pointing out when there is one value of r for 

which "C, is greatest, and when ihero are two such values. 



(1) Write down the permutations of a, b, c, d taken all 
together, and arrange so as to show the change in their number 
if a, 5, c, (f aro replaced by a, b, b, b. 

(2) Find the number of permutations of the letters of the 
following words taken all together : 

(i) Laocoon, (ii) parallelogram, (iii) Mississippi. 

(3) In how many ways can 3 numbers be selected from 50 
on a combination lock, repetition being possible ! 

Find the chance of guessing correctly the first time the 3 
numbers on a combination lock with 100 numbers possible in 
each place. 

(4) Write down the combinations of a, b, c, d, e taken 3 
at a time, and show that the number of those that do not contain 
a is *Cg, while the number of those that contain a is *(7j. 

By generalizing this result prove that 

Verify this by using the formulae for 'C, etc. 

iii,GtH>'^lc 
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(5) Write down the combinations 2 at a time of a,b,e,d: 
from each one (such as ai) form the 3-at-a-time combinations got 
by adding one of the other lettere (such as abc, abd), and show 
that the 3-ata-time combinations will by this process be obtained 
3 times over. 

Show that ■g,=- "''^'^ .'Or V 

J. 

(6) In "(7g what is the number of combinations in which a 
particular thing occurs t 

(7) In °Cg show that the number of combinations in which a 
particular thing occurs is one-third of the whole number. 

Show that the same ie true for "(?„. 

(8) Find the number of changes that can be rung on a peal 
of 7 bells, each bell to be used once, and the last bell being & 
definite one. 

(9) How many different signals can be sent with 6 flags 
displayed (i) 3 at a time, (ii) 4 at a time, (iii) 2 at a time, 
(iv) any number at a time ? 

(10) How many straight lines are obtained by joining in all 
possible ways i points of which no 3 are in the same straight line! 

How many points of intersection are there of 4 straight lines, 
no 3 of which are parallel, and no 3 of which meet in a point t 

(11) In a telegraphic code there are two signs, a dot and a 
dash. How many letters can he made with these signs 1, 2, 3, 
or 4 at a time t 

(12) In how many ways can 5 ladies and 5 gentlemen sit at a 
round table, so that no two ladies sit together % 

If the poeitions of the hoet and hostess are fixed, in how many 
ways can the party siti 

(13) There are 4 letters and 4 directed envelopes. In how 
many ways can the letters he put into the envelopes, so that each 
is in a wrong one T 

(14) In how many ways can 20 books be arranged on a shelf, 
BO that a particular [lair of books shall (i) come together ia a 
particular order, (ii) not come together ) 
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ES.9S. BDTOHIAL THEOBEU 

{Posiiive integral index.) 
Write out the expansions of tho following : 
(1) (.+»)'. (2) (• + *)'. (3) (e-S)'. 

(4) (2^ -J)'. (6) (:.-2)i + (r« + 2)<. 

<«) (-S'-(^-S' 

Write down and Bimplifj the coefficient 

(7) OfiC* in (1-3^)12. (8) Ofy»in(3;-2yf. 

{9) Of(«in{a(; + 3(yf. (10) Of z« in (a:^ - -V 

(11) OixTm{a^-2x^f{\+x). 
Write down and simplify 
(13) The 5*" terai of (ix + ^V. 

(13) The middle term of (I + y) ■ 

(14) The middle term of (|^ - ^^. 

I 1\18 

(15) The term independent of a; in fz* - — J 

( 1 6) The expansion of (s + -Jlf + (a; - V2)b. 

(17) Write down the coefficients of (1 +a;)''. Using detached 
coefficients obtain by multiplication the expansions of (1 + x)^, 
(1 + 2)*, (l+ic)'. Deduce the 'addition rule' for the binomial 
coefficients, viz coefficient of af in (1 +a;)" = 8um of coefficients of 
3f and af"' in (1 +ic)"~'. 

(18) Use the addition rule given in question 17 to construct 
amiable of binomial coefBcients from those of (1 -^-xf to those of 
(1+:.)". _ _ 

(19) Give the proof that °(7,="-'C', + -'C,,, 

(i) Irom first principles ; 
(ii) from the expressions for 'C„ etc ; 
(iii) from the identity (l+a!)"=(l+z)''-'(l+(K), 
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(20) Show by meaas of the identity 

that "'"(7r="C,+*"C,_, + "C^.. 

(21) By giving special values to a; in the expansion of (1 +3:)" 
prove that 

(i) l+"f7, + -Cj+...+r,.,+ l = 2-; 
(ii) I-"Ci + "£7,--C3+..,=0; 
(iii) l-2."Ci + 4."(7j-8."6'g+ .=(-1)". 

(22) Find the sum of the coefficients in the expansions of 

«(«-»)"; (ii) (« + %)': (iii)(3«-2y)>=. 

(23) In the expanaion of (1 + ^ 1 write down the ratio of the 
(n+ 1)*"" temi to the n*^, and show that it is less than I if n > 5. 

(24) Write out the expansion of (l + A until the greatest 
term is reached. 

(25) Find the greatest term in the expansions of 

(i)(l + -3)»i (ii)(l + -07)«. 
Ex.97. 
Assuming the Binomial Theorem in the form 
(l+x)'=l+n.x + ^^^^Q^+... 

to be true if x < 1 for all values of n, write down and simplify 
the first four terms in the expansions of 

(I) (!+>;)*. (2) (1 +>!)'. (3) (1-;.)* 
(4) (l+r.)->. (5) (1-^)-, (6) (l-|)"'. 

(7) (l-2«)-t (8) (2+«)-> (9) (»-«)-*. 

Write down and simplify 

(10) The T"- term of (1-23;)*. 

(II) The coefficient of k^ in (1 - 2x)*. 

(12) The 6'" term of (l-a:)-^. 

(13) The (n + l)0' term of (1 -x)"*. 

D,gn,-.rihyGOOgle 
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Write down and simplify 

(14) Thei'ti'termof (l-ra:)'. 

(15) The (r+ l)*^ term of (1 - x)-'. 

(16) Tho {«+!)"■ term of (l-a:)""». 
Find to three places of decimals : 

(17) VlOT. (18) i/im. (19) i/626. 
(20) s/99. (21) 1 -r i/\25. (22) t/63. 



Qx. 98. MISCEIiLANEOnS AKTmOES. 

{In connedioa viUh Equalions.) 
Solve the following equations : 

[Guess answer and check ; only one answer is possible.] 



(1) i-y- 0,1 
7« + 6j.l2./ 



3a;-2y = 0j 



(5) bx+cy^ 
cx+ay= 



(2) 



(6) 



7 ~ 3 ~ ^V 



x + y = c + d, ■) 

^x-by=^c-bd.] 



(8) Sar+(y=2ic, 1 
x-y=c-b.] 



[Change variable, i.e. solve for something else than x, y.] 

(9) ^{bx-2y) + ^ly-x) = ^b^ (10) - + - = 

3(5x-2y)-8(7y-:r) = 15j ^ 3 



rihyCtJO^If 
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9 15 

■ -+ : = 

% y-1 

(15) A man walks 20 miles on the level and 18 down hill in 
9 hra., and 16 on the level and 13^ down hill in 7 hrs. What is 
his .pace on the level, and down hill, per hour! 

(16) A man walks 6 miles on the level and 10 down hill in 
3^ hrs., and back in 5 hrs. 20 mins.; but coining back he only 
goes \ of his down hill pace up hill, and \ pace on the level. 
What were his original rates on the level, and down hill ! 

[Simplify by division.] 

(17) 133; + 26j = 39,\ (18) lla; + 66y= 132,1 

6a;- 5y=25,/ 34y-17a; = 68. / 

[Add and subtract, and simplify each result by division.] 
(19) 134a; + 57y = 479,"l (20) •2ft(; + 31y= 115,1 

57x+134y = 94. J 3l3;+20y=38. J 

(21) (a + % + (a-ft)y = 2(a^ + n\ 
<a-5):. + (a + % = 2(<i*-60./ 

(22) fa; + my = im (/2 + m% \ 
mx + ly^2Pml } 

(23) A man buys 153 sheep and 167 piga for £876. 10s. If 
he had bought 167 sheep and 153 pigs they would have cost him 
£683. 10s. How much did a pig, and a sheep cost t 

(24) Of two steamers which go equally last in still water, one 
goes for 67 hrs. down a river and 74 up, but the other goes for 
74 hrs. down and 67 up. The former travels 1664 miles, and the 
latter 1720. Find the rate of the river and the rate of the 
steamers. 
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(35) Two steamers, A and B, ply on a river between two 
points. It is found at the end of a year that one has gone 31,745 
miles, and the other 32,130 miles A day's run is either 14 hrs. 
against stream or 7 hrs. with. If A has gone 188 of the former 
and 177 of the latter, and B vice versa, find the rate of the two 
steamers (supposed the same) in still water, and the rate of the 
river. 

[Many equations can be reduced to Quadratics by a change of 
variable,] 

(26) a:* -203^ + 64 = 0. (27) 8a;« + 215z» = 27. 

(28) a^-3^=l.'J6. (29) a<-9a;^ + 8-0. 

(30) Zx + 'ix^-\=(i. (31) 3;-'' + i = 2. 

(32) 3x*-4x* = 55. (33) 1 + 1+ -L.^ 2-^. 

3; + - 

An important case is that of ' reciprocal ' equations, so called 
because substituting for x its reciprocal ^ leaves them unaltered. 

11 ^ 

Rearrange and solve for x + -. 

(34) Clear of fractions the equation given in question 33. 
Solve the equations : 

(35) ir« + 43^ + 63?^-i-4a; + l = 0. 

(36) 63^ + 53:8-3&t;''4-5a; + 6 = 0. 

(37) ir*-3ai» + 4z3_3a;+i = o. 

(38) 43:*-43* + 5a!S-4a: + 4 = 0. 

Solve by finding x — : 

(39) a:'-2a*-53~' + 2a:4-l = 0. 

(40) 3* + -i^-^3?-lx+\=0. 
Remove factor z±\ and solve : 

(41) 2a« + 7a;2 + 7a; + 2 = 0. (42) 2^ + 72;!- 7a:- 2-0. 

iii,GtH)'^le 
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(43) a^-iz^ + 'dx' + Si^-ix+l^t). 

(44) a*+l=0. (45) i^ + aa? + ax + l = 0. 
(46) Solve z^-Sa3? + 2(a^ + l)x''-3ax+l=0. 
[Simultaneous quadratics which are unaltered if the signs of 

both xand^ are changed, give a quadratic for t/:x. Put tf=mx 
and solve for m. 

The graphical interpretation is important : see Misc. Graphs, 
Examples 28 to 30.] 



(47) 


:V-2,: 1.; 


(48) 


3ii'-2i,.8,l 

,(« + ,). 3.; 


(49) 


3»»-2it>.18./ 


(60) 


6>!'-13», + 6j'. 
51' -2^. 


(51) 


>»- 1,1 


(62) 


>? + »'-16,l 
x' + if-X.I 


(63) 




(51) 


4«y. 9,1 
«'-S'-20.) 


Solve 


the equations : 






(66) 


it>-j>. 124,1 
X-,- i.j 


(56) 


i!j + :^. 308,1 
x,. 28.; 


(67) 


^f=^] 


(68) 


$4''a;: 




;-».2. 




j? + »»-41. . 



y X 'J 
[Simultaneous quadratics which are symmetrical in x and y 
may be solved by finding z+y and xy.'] 

(59) If3; + y = M, 3:y = u, show that (i) x^+y^ = u^-2v; 

(ii) 3^+/=u«-3ui;. 
Solve the equations : 

(60) (j^ + y^ = 4(3! + y) + 9,'l (61) a^-a;y + y2 = ]9, \ 
x^ -5xy + y^=xi-y. ) xy -3=x+y.f 

(62) !ii'+f = U{x + y)A (63) 3:2 + y3^37_ -» 

r ,C-.lH)i^lc 
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[In the following, subtract 1 or some other whole number from 
each term, and aimplify each side of the equation separately.] 
x+\Q x + 7 x + 9 



(64) 
(65) 
(66) 



a; + 29 a! + 15 _2j;-2 j;4-6 

Jaifl x+l ~^x-4 x+5' 

a!-9 ix-3 ex+l3 5ir+16 

c-2 x-l^^+2 x + S" 
[Surds muBt be removed by squaring. As this usually intro- 
duces other solutions, it is essential to te-st by substitution, which, 
if any, of the solutions obtained satisfy the original equation. It 
is understood that J means 'positive root.'] 

(67) If a; = 3 then 3^ — i: why is the converse not true ? 

(68) , Show that squaring both sides of Jx+5 = 8 is equivalent 
to multiplying both sides of Jx + 5-8 = by a certain factor. 

(69) Solve the equations ; (i) »:+ ^5^+10 = 8 ; 

(ii) a -75^+10-8, 
Solve the equations t 

(70) J^^ = 1-x. (71) 2x-,j2^^ = x + 2. 
(T2) V32-H 10-^2^^ = 2. 

(73) V^^ + -jTx^^ V20a; + 25. 

(74) 2(a + b-2x) = 5Ji7. 

(75) -264-V^ 



Ex. 99. HISCELI.AHEOUS aSAPHS. 

(1) Draw the graphs corresponding to 

{i}y + z = 5; (ii) ^ = 2j-3; (ni) x = i. 

(2) Draw the graphs corresponding to 

(i) 23;-y = 5; 
(ii) 2:r-sr=7; 
and comment on the pair of simultaneous equations formed by 
taking (i) and (it) together. 
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(3) Draw the curve ¥ = »*, and by considering the poBitions 
of the four lines y = ±px ± q (where p, q are positive), 

Show that 3?=px + q has real roqts, of opposite signs, with 
the larger one positive ; 
0?= -px + q has real roots, of opposite signs, with 

the lai^r one negative ; 
z^ = jKE - q maj not have real roots, but if it has 

both are positive ; 
1? = -px - q may not have real roots, but if it has 
both are negative. 
Restate the above results in torms of a, b, e for the equation 
ax^ + bx + c^O. 

[Any convenient number should be taken for q, and two or 
three different values of ^ used.] 

(4) Find the roots of (i) 3? = 3x + 2; (ti) a^-53;+2 = 0; 

(iii) 3a^ = x+l. 

(5) Draw the graph for t/^e', where e is a constant, {torn 
the data : 

e-*='02, e-^ = -05, e-^^-ll, e-i = -37, <« = 1, e*=l-65, 
«> = 2'72, e' = 4-48, «2 = 7-39, e*=12-2, e> = 20-l. 

(6) The British ton =1-02 times the French ton of 1000 
kilogrammes. Draw a graph for converting from one scale to 
the other, and find (i) what decimal of a British ton is equal to 
one French ton ; (ii) the number of kilogrammes in 7 cwt. 

(7) Draw the graph of y = -. 

[Between x=±l take values of x differing by "1, elsewhere 
take integral values of x.] 

(8) Give the following table of corresponding values : 



X 


55 


se 


5: 


68 


m 


60 


» 


7'42 


T4a 


7-56 


7-62 


7-68 


'™ 



Estimate (i) the value of y for x= 67-6 ; 
(ii) the value of ii:fory=7'6, 

n,.|r„-rnii,GtH>'^lc 
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(9) Given the following table of corresponding valiieB : 



X 


21 


22 


23 


24 


25 


y 


•366 


■384 


■401 


■41» 


■J36 



Find for what value otx,yii 400 , 
for what value of y, x ia 24 '6. 

(10) Ifaiiarcal, prove that 3?'-&j: + 22 is not less than 6. 

(11) The following data connect the circumference {0 inches) 
of an iron-wire rope, and the weight {B tons) that is just 
sufficient to break it. 



c 


4 


4-6 


6 


6-6 


6 


6B 


7 


T6 


B 


16-7S 


21-0 


34-8 


30-0 


36-2 


427 


48 '3 


» 



Exhibit graphically. 

(12) Draw the following curve (which to speak roughly 
indicates the shape of waves) ; 



« 





1 


2 


3 


* 


B 


6 


y 





■26 


'6 


■71 


■87 


■97 


1^0 



where (i) if the sign of a; is changed, the sign of r/ is changed but 
its numerical value la unaltered, and (ii) as x increases from 6 to 
12, y decreases just as it increased, e.g. for x = 7, ^ is the same as 
for a; =5. 

(13) Show graphically the increase of population of a town 
given: 



Yesr, . - - . 


lS9i 


1895 


1896 


1897 1898 


1899 


■«. 


1901 




1-08 


I'l 


113 


1-23 1'46 


1^67 


1-63 


1'65 


(14) A steel rod sags owing to a weight being placed i 
centre ; 


n the 


Weight (gramme). - 


100 


120 


140 


ISO 


180 200 


■S«g(cant..), - ■ 


lis 


1^27 


1-39 


149 


1-76 j 1-88 



Infer the sag for 160 grammes. 



rihy_Gt)0^lt' 
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(15) An elaatio string is stretched by a weight : 



Weight taot. . 


6 


6 


7 


. 1 , 


10 


JjaogQ, in inohea, ■ 


6-2 


6'4 


8-6 


6'8 7-0 


7-2 



If the extension is proportional to the tension, infer the 
unstretched length. 

(16) Solve the equation 3?^x+ 1 : 

(i) by drawing y= 3^- k; 
(ii) by drawing y a «" 

and y =1 + 1. 

(17) Find the maximum value of y where y=7 + Sx-s^, and 
explain how the roots of 7 + &x-x' = a for different values of o 
are related to the value of x which makes y maximum. 

(18) Trace y = 'Jl—3? for such values of x as make y real. 

(19) Trace the curves : 

(i) ,.(i-l)(i-2)(i-3); 
(ii),'-(«.-l)(i-3)(^-3). 

(20) Explain in general terms the difference in shape between 

y-i = !^ and ^3 = 3^. 

(21) Solve the equation 7? = x'^-ix + i. 

(22) Solve the equation z* = 2a; + 1. 

IE* — 8ic + lB 

(23) Draw the graph of y= , finding the turning 

values of y. 

(24) Trace the curve y=^3^J^. 

(25) Draw the graph of y= ^^^ + 2x+ V 

(26) Find the volume ofa cone 8 inches high, the sectional areas 
at various heights being given by 



Height in ioeheg, - . - 





2 


4 


6 


8 


Seolional area in iqnue ioohee, - 


54 


30-4 


13-5 


3'4 






rihyCtJO^If 
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(27) Find the volume of a tree trunk 18 feet high, given the 
following : 



1 in square feet, 



(28) Show that for the following curves if a point (a, b) lies on 
the eurve, then the point ( - a, -h) does ao also. 

Trace the curves roughly, and show that their points of inter- 
section lie two by two on straight lines through the origin, so 
that for the four points of intersection of any two of the curves 
there are only two values oi y.x (compare with Misc. Artifices, 
Noa. 47-58) : 

ie«+j(2 = 16, x^-y^= 4, 

xy^ 1, a;*-H4y^ = 36. 

(29) Solve graphically the equations xy= 1, 

drawing the parts of the curves near where they meet, on a large 

(30) Use the same figure as in the last question to solve the 
equations x^-¥y^=\&, x^-y^ = 4. 

(31) U f(x) = {x-2){x-3){r.-i), write down /(x + a), and 
show that the roots of/(3;+a) = are less by a than the roots of 

/W-o. 

Draw the graph oiy=f{x), and show how to obtain the graph 
oiy=f{x + a). [In particular show the graph of y=/(s- 1).] 
How is the absolute term oi/(x) shown in the graph f 
Discuss the changes in the absolute term of f(x + a) as a 
increases from up to 5. 

(32) Generalise the last question by explaining, if i^ is any 
known function 

(i) how from the graph of j/ = ^(3;) we can obtain the graph 

oty = 't>(x + a); 
(ii) what general form can be given for the absolute term 
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Ex. 100. MISCELLANEOUS LOaABITHHS. 

Find the approximate values of 

(1) 1836 X {4-2)3. (2) 1/(19-27)* 

(3) 172xs/836x2412x(3-6)-f'. (4) i/-000364. 

(5) 218»X:fT24x(l-031)". (6) -72289x343x1092x854. 

(7) 42 X 7(fl0l6p ^ J'iOSr (8) v'^OTB'x V3FT6-i--0008l. 

(9) llp^^ " if Y- (10) 403-1 X 002317 X 17 -f 18-64. 




X 37-1 X {2-4)5 

(14) Solve the equation (y:) ''{l) ' 

(15) Find x and y from the equations 



(16) 

(17) IfP.f**-- 



f (181'- 73^) X 4956 



(a) given P = 89-86 find F, 
()8) given r= 2-041 find P. 
(18) If waves of ultra-violet light which act on a photographic 
plate follow each other at a distance of 2948 xlO~* 
centimetres, and if the velocity of light is 3004 x 10* 
centimetres per second, find the number of waves which 
strike the plate in 3 millionths of a second. 

{19) If Pl ■«!'**" =Ps.V*". 

where J'i = 16xl44, j)j = 30xl44, fi = 3, 
find Pj and prove that 

D,gn,-.rihyG00^le 
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f (•02)'x^/506¥ , lA 

(20) Find the value of J F^" of --5 }■ 

(21) If 2'= 7 . 2', find a: to within one per cent. 

(22) If(-04)''--001, finda^ 
Find the value of 

(24) (as 4. 2ff*fi + 1 -322)* -r (a*^)s, where a = -604, b = -309. 



(25) 6'383^_ 



<155'lx(2-4)*' 
(26) Find x from 



60 _ / (z + 161-4)xl53 



(27) Trace y=a;* by using for z the values 1, 2, 2'6, 2-7, 2 '8, 3,4. 
Infer for what value of x, y is maximum. 

(28) If s 13 the sum to n terms of a q.p. whose first term is a 

and common ratio r, 

prove that n= -^-^ . ^ ^— 

lfa=l, )'=2, and s is to be as little as possible over a million, 

find n. 
[Using the following 7-figure logarithms when necessary : 
log 102= 0086002, log 103= 0128372, log 104 = -0170333, 

log i'05= -0211893, log 10275 = -0117818.] 
Find 

(29) The amount of £280 after 50 years, and after 200 years, 

at 3 % compound interest. 

(30) The amount of £6000 after 100 years, and after 250 years, 

at 2J % compound interest. 

(31) The true present value of £1000 due IB years hence, 

reckoning compound interest at 2 %, 

n,,ir„-frfiiyGt)t)^lc 
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(32) After how many years a aum of money will liave multiplied 

itself by 500, reckoning compound interest at 5 %. 

(33) The true present value of one million pounds due 100 

years hence, compound interest being reckoned at 4 %. 

(34) The true present value of an annuity of £100 a year for 

15 years, the first payment to be made 30 years hence, 
and compound interest being reckoned at 3 %. 

(35) The true present value of a perpetual annuity of £100 a 

year, the first payment to be made 40 years hence, and 
compound interest being reckoned at 2J %. 

Ex. lOL MIS0ELLA17E0US EZAMFLES. 

(1) Fmd the value of 

{x+a)(x + 2a)(z + 3a)-x(x. + a){x + 2a), 
when x= -3a = 6. 

(2) If3; = 3, y= - 1, 2= 11, prove that 

/* - iB'y + 2 V -xy^ + j/* = z^- 

(3) Simplify I6x- 17 + {8x - (9a; -3^=^)}, and find the least 
integral value of x which will make the result positive. 

(4) Prove that 



(5) If a = y+j-2a;,1 



find in terms of ^ ^, ^ the value of 



+ b'-c^ + 2ab. 



b = z + x-2y,^ 
C'^x + y-2z,l 

(6) Solve the equations : 

(7) Verify the identity : 

= _ a(62 _ c2) - 6(05 - «!) - e(a« - 6>) 
in the particular ease when a=10, 6 = 9, e=8. ( noolr 



131 ALGEBRA EXAMPLES. Ex. 

(8) Multiply the square of the sum of the cubea of a and b 
by the cube of the aum of tbeir squares. 

(9) Prove that 

,(a + b-c)'> + {a-b + c)''-8a' = Ga{{b-c)^-a^]. 

(10) Solve the equation: -03 .3:+ 1-073;= -111;+ 1-5. 

(11) The ditference of the squares of two consecutive numbers 
is 19 : find the numbers. 

(12) If a = l, S = 3, c = 3, find the value of 

3a^ - (2a6 - 5b^ - 5c^ + 2ae) + 26c 
ia^ + {2ab -ac - Zb^ - 2c^} + be ' 

(13) Make a table showing the valuee of the two expressions 
a:* -3a; and 3a;^ - a for integral values of a; from to 10. 

(14) Multiply a^-(b~ cf by b' - (c - of. 

(15) Simplify: (i) " " 

(ii) 
(16)- Add together 



2 5"^ 15' 

3x 5x X 



(17) Solve the equation : - + — ^— = -^ + 1. 

If a;=9, find the difference between the two sides of the 
equation. 

(18) Prove that 



(19) Solve the equation 



5 + 33; 4a-7 16a:-27 3; + 3 



3 21 5 

(20) Solve the equations : ja; - 2y = 1, 1 

(21) What number must be added to 3? + 3?^4{x + S) that it 
may be divisiblo by i-6 without remainder! ( \H)yli' 
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Solve the equations i | + -=--~ — = 



7x-3y 



-11, 



(23) Divide 7xS-5z« + 4i; by x^-6x + 5. 

(24) Simplify 

{a + b+c)(a + b + d) + {a+c+d){b + e + d)-ia + b + c+d)\ 

(25) Find the difference between the squares of n 4- 1 and n, 
and use this result to calculate the squares of the whole numbers 
from 100 to 112. 

,„.. „. ... 3 a^ /2 x'\ 2*x 

(26) S,n,pl,fr j_ + (j_)._. 

Find also its value when x is replaced by 2x. 

(27) Solvetheequation: 4-?^^ = 3-^^+^±i 

(28) Divide Sx'^-S^x' + ma^-4S3? + S by (x-\f. 

/nni o 1 .L .■ 2«-l 3x-2 5a-4 , 7x-6 

(29) Solve the equation: — ^ — + ~"T — '^ a — ~^ a""* 

(30) If P stands for 3fi-iu? + Sis, 

(i) from what must P be subtracted to leave remainder ; 
(ii) to what must P be added to give sum ; 
(iii) by what must P be multiplied that the product may be 0. 
^pc-gb „^rc-qa 
pa- 

(52) Factorise: (i) a;^+17a: + 60; (ii) a!» + 17iK-60; 
(iii) x^-\1x^m; (iv) x^-nx-%(i. 

(33) Divide a* + 18a'' + 383;« + 22^^ + 1 by (x^-Vf. 

(34) ^ is 5 years more than twice as old as B. In 10 years 
time A will be 25 years older than B. How old are they ) 

(35) The same competitor has won an annual competition 
three times — twice running, and again after an interval. His age 
when he first won was two years more than three times the 
number of years between his first and third wins, but three years 
less than four times the number of years between his second and 
third wins. Find the age at which he first woa 

iii,Gi.H)'^le 



(31) Ii x=- — ^, y= , — -— , iind the value of (KE + iy- 
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(36) Factoriae; (i) 4ai'-81; 

(ii) 56= -320; 

(iii) k'+^-T. 

(37) Solve the equations: -+-- — 1 = . 

(38) If A=a^ + b^ + c'^ a.nd B = ab + bc + ca, prove that 

^» + 2B«-3^B*=.(a» + 6» + «»-3a6c)«. 

(39) Find the L.C.M. ofsfi-f, i?+f, x^+j^y^+y*. ' 

(40) Simplify ■^t(^^-fe).-M 

(41) Factoriae: (i) f + ifi; 

(ii) 3?+3fl-\ix-2i. 

(43) Solve the equation : 

, „ ■1&C--025 , . .„ 
l-2a; = = ■4a; + 4-45. 

■5 

(43) The incomes of A and B are in the ratio of 3 to 2, and 
their expenditures in the ratio of 5 to 3. Each saves .£100 a 
year. Find their incomee. 

(44) Divide 1 + 5j; by 1 + Sa: to five terms in ascending powera 

of cc 

(46) If a certain war had lasted 37 days longer, ita length 
would have been ten-ninths of what it would have been if the 
war had ended 63 days sooner. Find ita length. 

(46) Find theL.o.M. of o'-fts, a^ + b^, a^ + aV), ai'^ + i'. 

(47) Divide a\b + c) + b^a-c) + c'^{a-b) + abc by a+b+e. 

(48) Factoriae: (i) x'^-Uxy + SOy^; 

(u){a-by-7(a?-b^) + l2(a + bfi 
(iii) 3fi + i3?f+Uy*. 

(49) Prove that 

'=2(x'' + f + ;^-xy-ifz-zxf + ixys(x+y-f-z). 
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(50) Solve the equations : 

(i) l(5x + 3)-i{l6-5x) = 37-4a!; 
,... 3 + lOir . 7z-t-l7 

{61) If from £x. ys zd. he taken £e. ys. xd. leaving £a. (s. cd. 
as remainder, prove that £a. be. cd. + £e. ba. ad. = & constant. 

(52) Find the area of a. right-angle isoscelea triangle 

(i) whose hypotenuse ia a ; (ii) whose perimeter is 2ft. 

(53) Find the aidca of a right-angled triangle given 
(i) area, 216 sq. in. ; hypotanuae, 30 in. ; 

(ii) hypotenuse, 25 in. ; sum of other sides, 31 in. 

(54) 0, j4, B ara three points in order on a straight line. 
OA = a, AB = -^. Find where C must be taken in AB, so that 
if Af be the middle point of BC, then OA = ^OM. 

(56) Simplify and put into factors 

(a« -I- a^f + 2aa(ic2 - a^f - a\x + af. 
(66) Simplify 

(i) - . ■■ « r; (u) (tt^ ~ o^* - 1? - 26c) -i 1 

(57) If one root of 3?+p!;+q = (i be doable the other, prove 
that 2p'^9g. 

(6S) Solve the equation 



<l 



(59) If a:=-^, find the value of —?-+- 
^ ' a + ft' x-%a X 

a and ft. 

(60) In how many ways can five boys sit o 
a certain couple shall not sit next each other. 

(61) Show that the pair of equations 






has equal roots whatever be the value o 
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(63) Show thai the pair of equations 

has equal roots whatever be the value of m. 

[Examples 61, 62, are important in connection with Ajialy- 

tical Geometry,] 

(63) If AB be divided internally at i" so that AP^ = AB. PB, 
and externally at 0, 80 that ^ 0^ = ^ g. OB prove that /-^ = 5 . ^£2, 

(64) Find the H.C.F. of 

63^+a?-lla;-6 and Gj^ -3? -\i3?-x-^&. 

(65) If g = g, prove that ^^-^= ^^ ■ 

(66) Find the 17th term and the sum to 17 terma of an a. p. 
whose 1st term is 49 and 2nd term 44. 



(67) Simplify 2 



then - 



^ /g+y + ^y 



(69) Ifa = ^-j, i = 2— ^ c = gf^, d=2-^provethata = 

/-Tn^ o- ve 3s»-553^ + 8 

(71) Simplify 5^^^—. 

(72) Simplify: (i)^__lg + ^^; 



(ii) 1 ^ 



a: + l 4j; + 5 
'"2(a;-l) 22 + 2" 
(73) Solve the equations : 

(i) 6^'-17a;^■12 = 0; 
(ii) (a!-6)(j;-5) + (i!-7)(a:-4)-10... 
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(74) A and B buy cloth : B gave 7s. 6d, more for 60 yards 
than A did for 45 yards. B got 1 yard more than A did, for 
7s. 6d. What did each pay t 

(75) Divide 6a:9-3:=- 303^ + 173^-29x3 + 53; + 4 

by 23^-Ba^ + 3x-4. 

(76) Solve the equation - ' ^ ^ 



(77) SimpUfy - 



-1 Z X £+2' 



(78) Evaluate the continued product 

(^ + x + l){x^ + x-l){x*-23? + x^ + l). 

(79) Insert three arithmetic means between 012 and 'ISS. 

(80) Solve the equations : 7x+3y-z=10,'\ 



2s- 2,\ 
hy- flJ 



7«+y 

(81) Simplify ^-^ 
^ ' ^ ■^ ^/5-2 V5 + 3 

by rationalizing the denominators. 

(82) Express Js-2s/\5 in form -Ja-Jh. 

(83) Solve the equations : 



w 






(ii) 


aan-6y = <?, "1 




(iii) 


(a + b)x-{a-b),- 


.at.] 


^^ 




-ioi + lr? 



(86) If « 1 prov. (i) 4±^.:Jz|; 



(ii)- 



2a^c-(6a~3b)ahc _ aii+b'^ 
' ac2(2c-&f) + 3««^"''^ + '^' 
Divide 4(a + 5)a;' + 2(a-c)^-(i + c)y2 by Ix-vy. 
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(87) Solve the equation ^l—^ + -^=\± 

(88) If 7»1 shoir that '"' --■ , haa the same value whatever 
X may be. 

(89) If x-^-1, prove that a? + i = 3,flnda?-i = 4. 

(90) Solve the eqaation — — =. ^^. 

(9 1 ) Solve the equataona 2a; -f 3y = 1 2, 1 

3j, + 42=10j 

(92) ifl^ + '^y^ + fnz^m^ + k+nz^nz + mx + ly^^^^,^,^ 

(93) Solve the equations iEy-2iE = 21,1 

jy4-3y=50.f 

(94) Solve the eqiiationa : 

(i) (a!+6)»-9(a: + 5)(2a:+l) + 20(2x+ 1)8 = 0, 
(ii) (33:-7)(2a;-9)-(5a;-12)(i-6) = (a;-2)(23;-3). 

(95) Solve the equations x^ + xyi'X= 14,') 

y«+ay + y = 28./ 

(96) Insert four arithmetic means between 2 and - 18, and 
find the fiO"* term (counting from the 2) of the series obtained. 

(97) Find the relations between p, q, rH 3*+p3? + qx + r is a 
perfect cube. 

(98) Find the arithmetic progression whose 7*^ and 10*^ terms 
are respectively 15 and 21. 

(99) Sum to 2n terms the series 

a-2a + 3a-4a+ ... 

(100) If a is-not equal to 6, 
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prove that -4.t=-+-p 
'^ abed 
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(101) Simplify^ " 

(102) Solve the equation - 



ffi-16 

x + 2^ 



(103) Divide a^-^ + a^l^(a*-b*) 

by (a»-o* + S^)(a« + a6 + 6«). 



(104) Simplify^ 



' 3fi+5x* + ex + i 3^-7x+l2' 
a + b ail 

prove that (a; - 0)^ - (y - 6)^ = b\ 

(106) Solve the equations : 

,., Gx-t4 15-2j; _ 7(a;^l) 
^''5 a:-3 ~ 5 ' 

(li) x? + 2xs-f^7{x-y}, 
2iE-y=5. 

(107) Which is the greater : 

s/10 4-n/T2 or Jl9 + yf31 

(108) Sum to infinity the aeries : 

h if 

(109) Solve the equationa : 

W A + a "*• 

(ii) 

(110) If" 
then either i = y or 



,... o(2x+l) 5ax-ib _i 

x^~ay-'bx_y x~a + b 
ax + by-xy'' X a + b-^ 

X y 
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(111) l{(a + bcy(l-a?) = {b + (ic)\l-^), 
prove that a= ±b or a^-i-b'^ + {? + 2(d>c=l. 

(112) A'r income is half B's: B spends £60 a year more 
than j4. At the and of 3 years A has saved £200 and £ has 
saved £600. Find their Incomee. 

(113) Solve the equations 

(i) 12a^-31aa! + 20tta = 0. 
(ii) ii;^ + a;y»140\ 
y^ 4- 3!y = 66 /" 



(114) If A, B, C are any 3 points on a straight line, and F 
any other point on it, prove that 

AB.CP^ + BC.AP^ + OA.BP^- -AB.BG.CA, 
regard being had to the signs of the segments. 

(115) PQ ia bisected at Af and produced to -^ on one side and 
to 5 on the other, so that AP>BQ. If C ia the middle point of 
AB, prove that AF^-BQ^=2AB. CM- 2PQ.CM. 

(116) Solve the equation 

2x^-x-l 2x^-3x^1 _ 8(i?-9 
x-2 "*■ x-3 "23:-3' 

(117) If X varies as y, and x^ variea as a*, prove that 
a.^ + y' + s* varies as xt/z. 

(118) When is (a-'-6"-')(tt--&")(a"*"-S"+') divisible by 
{a-b)\a + byi 

(119) If a, b, e are unequal, and if 

(a + 6)(c + ^) _ (« + c)(i + i) 
ab + cd ac + bd ' 

then each = ^^ — ^j^. ' and fllso= ~ 1. 

(120) Simplify ^^+^+y if ^=2 + s^, 
^ ' ^ ' x + }i x-y y=2-j3. 

and find its numerical value to 3 places of decimals. 



Ita. MISCELLANEOUS EXAMPLES. U3 

(121) If Z) ia the h.c.f. of A and B, prove that their 
L.C.M. is ^ 

(122) Express ^28+ 10^ as a + ^/?. 

(123) Prove that a rational integral function of x is divisible 
by a+1 if the mm of coefficients in even places = sum of 
coefficients in odd places ; and is divisible hy x~\ if the sum 
of the coefficients is 0. 

(124) If all the quantities are real and if 

(»-a)' + (i-»)" + (a!-=)'-0; 
prove that x = a,=h = e. 

(125) Express in a single statement 

(i) either a = b or c = d; 
(ii) a = b and also c = d. 

(126) Solve the equations 

(i) 2a: + 3y= 

3X+23.-11, 

3y+l8 = 
(ii) x^-\-xy + y^=\9 = 3?'y\ 
(iii) 2ir2-3ijy + y2 = 3,\ 

3:^ + 2x1/ -3/ = 5./ 

(127) In an A.P. the first term ia B, 

the last term is 23, 
the sum is 392 ; 

find the number of terms, and the common difference. 

(128) If ar + 6j = l prove that 

ab{x^ + f) + {a^-^b'^)xy + {a-b){z-y)=\. 

(129) Sum to infinity 2-54- "5+ 1 + .... 

(130) Sum (i) 81, 79, 77... toll terms; 

(ii) 4, 12, 20... to re terms. 
Is 1889 a term of either of these series 1 
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(131) Solve the equations 



\ia-b-x ia + b-i-x' 



(132) A is 24, B 15 yeare old. How soon will the ratio of 
their ages be lees than 7:51 

(133) Can x,y, zhe found to satisfy the equations 

!B + 23-y+2, 
a; + 2y = 4z + 3, 

( 1 34) lfa,b,x are positive and a>b prove that 

a + z a 
b+x^b' 
( 1 36) Itx, y, z are in A. p. prove that 

x^+xy + i/', 3?+xz + z\ y^-t-Jw+2* 
are also in A. p. 

(136) Prove that the sum of 2»+ 1 consecutive odd numbers 
beginning with 2»i' -(- 1 ia (w + 1 )* - n*. 

(137) Find in form -Jx-Jy 



(i) •J^\%-%M^. 
(ii) •Ja'-a^a'^-lfi. 

(138) Solve the equation 

3(z-l)((j:-2)'s/a?-3a; + 6 = 20. 

(139) Solve the equations 

(i) 2(i'+:^).-3},l 
y^-\-xy= - ftc J 
(ii) ir«+p» = 351,"l 
3:y=14. / 

(140) If a is not equal to b and if -^ — = '\/t prove a:' =06, 



MISCELLANEOUS EXAMPLES. 



(141) Factorize 2 (x-ay{b-cf. 



(142) To 4 consecutive terms of an A,p. are added 5, 6, 9, 16 
respectively. The result is 4 terms in g.p. Find what the 
A. p. was. 



(144) Sum to n terms 

(a: + o) + (a* + 2a) + {^ + 3o) + .... 

(145) Solve the equation 

a;_(a;3_4)i x + (3^-i)i 

(146) If J = l~(p-^y+x\ 

prove that JUB^ + AB = 3(^+^')(x•^^-^\ 

(147) If a, 6, c, d are in G.P., prove that 
are also in a. p. 



(148) Solve the equations 

(i) tot 



(ii) ! + S.^il 
^ ' » « 20' [ 

a^= 20. J 



} 



(149) If x = ^< y = (3'+l)^ C=2{3^ + {x+'\y+\}, prove 
that X7 + f ^"d xf+7 are perfect squares. 

(150) If a, ^ are the roots of ax^ + bx + a + b = 0, prove that 

(l-a^)(l-^) = 4a/3. 

(151) Ifofn + 1 terms in G.P, the first is «" and the last J", 
prove that the sum is - — ~ — . 
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(152) lf3?+px + q = haa real roots show that 

a^ + Spx + 2p^ + q = has real roots. 

(153) Of n straight lines in a plane no two are parallel ; 
Show by considering the total number of points of intersection 

that („_!) + („_ 2) + . ..+2 + 1=^^^^. 

(154) How many sides has a. polygon which has 54 diagonals % 

(155) Express as the product of four factors 

g(i^-c2)(H.a6)(l+ac). 

(156) If log„ 6 = logt c = log, o, prove a=b=c. 

(157) £90 buys 51 tons of coal and 66 tons of coke; £B buys 
2 tons more coke than coaL Find the cost of each. 

(168) Express {a^ + b^){c^ + d^) as the sum of two squares. 

(159) If x = ^^ show that {a - cx)^ + {x^ - ])(b^ - (P) is a 
perfect square. 

(160) If -^z^-x^t^-^ — j2, then each of these expressions 
■=-^ — 2* = ys + asE + aiy unless «=y. 

(161) Solve the equations 



(iii) ■Ja+x-i-'Jb + x = 2'Ja+b+x. 

(162) It fi = (\^) prove that ^-^: ~t 

(163) In a G.p. whose first term is a and common ratio x, show 
that the n*^ root of the product of the first n terms is a . a:"^. 

(164) Sum to infinity (6 - 2^/3) + (4^/3 - 6) + (9 -5V3)+ .... 

n,.|r„-rnii,Gl.H)'^Ie 



MISCELLANEOUS EXAMPLES. 

(165) Solve the equation b'=b''.a'-\ 

(166) If X= -pqx + {pil + qz){p + q), 

r=-pq9-i-(qx+pz)(p+q), 

prove that XU 7^ + ^^ = (p= + pg + ?*)V + y^ + ^ 

(167) Solve the equations 
-1 *(''-3) . 



.... c 

(") - 



-15' 

x + c ' 
where a + b + c = (i. 

(168) Itx + hia the H.C.F. ai x^^^-ax + b and 3? + ex + d, prove 
that their L.C.M. is 

3? + {a + c-h)3? + ((K-h^)x + h(a-h){c-h). 

(169) Sum to n tenns and aleo to infinity 

lo"*" 10^ 103 ■*'io< ■•■■■■ 

(170) Show that (x+py -xf -f =-73^{x + y)(x^ + 3^+y^K 

(171) Sum to n terms, and to infinity, the series 

4 + 71 + 103^+133:8. 

(172) A Q.p. whose common ratio is ^ has 2' for its first term. 
Find the sum of all the terms after the b*^. 

(173) If - + - + - = and % + -, + -,^(i, prove that 

(6 + c):« + (c + «)y + (o + 6)^ = 0. 

(174) Given a semi-circle on AB as diameter, find a point P 
on it, such that if PM is drawn perpendicular to AB 

(i) AP= 2MP, 

(ii) iMP^ + AF' = l^, 

(iii) AM+PB = n, 
between what limits must the constants k, n lie that it may he 
possible to solve these problems. [AB = a, find AM.'\ 
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(175) If a, b are the first and last terms of an A.P., if a', b' are 
tlie p*^ terms from the beginning and end respectively, if f^ is the 
common difference, and if n is the number of terms, prove that 

a'b'-ab = (j>- l){n-p)d^. 

(176) A loan of £A bears interest at r per cent. In hov 
many years will it be repaid by annual instalments of £R each, 
the instalments being applied first to pay the interest for the 
current year and secondly to reduce the principal 

«-„, X. , 7 + 3v'5 7-33 „ r; 
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ANSWERS. 
Ex.1. 

(4) 229,85,2206. (6) 22,16,24. (T) 32, 81, 98, ISO, i, 12, 

(5) 180=2.3.31. 121 = 11', 50 = 2'. 7, 64 = 2", 86 = 2.3.11, 625=6*, 

343=7', 72=3". 3», 100=2". 5', 275 = P. 11, 48=2*. 3, 
286=2.11.13, 63=3*. 7, 1716=5.7', 41=41, 86=6.17, 
120=2*. 3. 6, 105sS.6.7. 
(9) Either -^^=82 or 164 = 2.82, etc (11) 9,0,10,9. 
(12) x,0,x+\,x. (18) 12, y. (14) 16,1. 

£x2. 

(7) 6-. (S) 2^'. 
Ex. i. 

(1) (i) 27; (il) 641 m 48. («} (i) 13; (ii) 32; (iii) 0. 

(8) (i) 35; (u) -lOj (ill) 18. (4) (i) 21; (ii) 14; (iii) 29. 

(6) (i) 23; (u) -24; (ill) 80; (iv) 0; (v) U7; (vi) 23. 

(6) (1) 10; (U) 32; (ill) 24; (iv) 132; (v) 0; (vi) 128. 

(7) (i)5; (ii)7l (iii) -B; (iv) -23. 

(8) (i)0; (ii)9; (iU) -12; (iv) -2. 

(9) 2, 3, 18, 66, 83. (10) 0, 2, 02, 632, 882. 

(11) -16, -18, 46, 160, 10182. (13) -6, -4, 360, 1820, 1009596. 
(18) 7. 1. 1, 1, -5. (14) 24, 6, 0, 0, 0. 

Ex.6. 
(18) (i)4; (u)3; (iU) I, 4; (iv)3; (v) none; (vi) 1,3,4; (vu) 1. 
(14) (i) -3; (U) both; (iu) neither; (iv) -1. 

(16) (i)2; (ii)6; (iii) 1,2; (iv) 6, 2 ; (v) 1,2,6; (vi)i.one; (vii) 2 
(16) (i) 1; (ii) 0; (iii) none; (iv) 0, 1, -1. 
Ex.6. 

(1) a. (2) 26. (8) -4x. (4) -3y. 

(8) 33^. (6) 0. Ct) 2^-\^. (8) ac-ab. . 

T.E. L |.,L.Ot)i^le 
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(W) iix. (M) 


10a. 


(16) aOabcd 


!+2a6c. 


(18) -iW + HJ-t 


(17) -12oi-2aiv, 




(18) -li>;>. 


(1») cx + lOx-Zid'. 


(») 7|.-l4i + 81.. 




ix. 7. 
(I) to-i. 


f> 


6a. 


(» 


20+&. 


m ite-iij. 


m 


lla + 26+2c. 


(«) 


l+«f. 


(7) Ifa^+Ite+I. 


(8) 


te^-ar. 


(«) 


a<^ + 13a:-3. 


(10) ea»a^ + 14ax-S. 


(HI 


2+2a?. 


(18) 


13a^. 


(18) llh?-ax. 


(14) 


14-3*. 


(16) 


x+y+z. 


(16) fi6-3e. 


(17) 


4,^ + V-l. 


(18) 


-.■tl6iy-4^. 


(1») »+7. 


(») 


*'+aE-6. 


(81) 


7a. 


(2») :^-!S^+&. 


(S8) 


iC-3o. 


(84) 


th?. 


(B8) » + 13y. 


m 


*<-»■. 


(W) 


14. (88) S 


(M) x-t. 


(80) 


a-6. 


(81) 


2.. (88) ! 


(83) -y. (84) 41. 


(86) 


:^-2^. 


(86) 


3^ + X-l. 


187) 3l-4. 


(IS) 


2<i6. 


(88) 


2a42t>. 



(40) n'-3o»6 + 3o6'-6'. 

Ex. & 

(1) "B+lOfc + Sc. (B) -a + 86-6e-aB. (8) 5a: + 2. (4) 2e. 

(») 2a + 3i-96' + 6e + :c. (6J -4x + a (7) a? + x + 6. 

(8) 7!B'-tE + 5. (9) 2a-26-2c. (10} i + Sy. (") 6o. 

(12) ia+lh. (18) 20. (14) 2x. (16) ^3x>+17i'+r-4. 

Ex. U. 

(1) *»-!>. («) -36ra'. (8} Sa". (4) tt + 26. 

(6) 66-21a^. («) a (7) 2oi*+fl6i». (8) 96". (9) IfijJ. 

(10) -I3316»e'. (11) 6V«. (IS) a'a^". (18) 6a -3h. 

(14) 2aa!»-2aKj/*. (15) i»-JTf. (1«) x + y. (17) -ie. 

(18) -Jyx (19) -3iy. (20) 4o. (21) 2o^. (23) 32». 

(BS) 2a*. (34) a**. (2S) 12^V- (») **'■ (i") 4«- 

(38) 27. (39) 60a;. (SO) 3o. (81) 2se + 2, 3x-S,^^ 

(33) 2»-2, fti; + 6,ftB + 6, 3^-9, 8a:, 9y + 18. 

(88) x-S,lx-W, 16y + 6. 



(1) 0. (3) 45a- 146 + 5c -aw. (8) 0. 
(4) a'6-o«fl + 6>c-5'o + A-c%. (6) ^be 



m ,>+= 


+xy. 


(7 


-aa 


+ 46K-2a*. 


(81 


2pt + q 


-p^-U. 


l») 0. 


(10) 


^-,'. 


(11) «■- 


f- 


(121 


*' + Slc+l. 


(13) 0. 


(14) 


0. 


(11) a 




(18) 


x-ty-. 




(IT) x'-a^. 




(18) 3.^ 


3^ 


f-!,.-,-. 




(in) «^»i + 4. 


-cy + ra- 


az. 












(») •• + » + »■ 


o«-ft*, a' + ab 


+ «a + 5c 


at+ad+bc + 


bd. 




(21) o»-2a6+6» 


a?-ab- 


ae + & 


, (U-be-^ad- 


M, ae- 


bc-ad 


+ W. 


£>. 14. 


















(1) 7. 


(2) 


65. 


(8) 


2. 


(4) 


3}. 


(6) 


-1. 


(«) 2|. 


m 


5. 


(•1 


J. 


(») 


-2. 


(101 


-li- 


(U) lli?. 


(i» 


6. 


(18) 


21. 


(14) 


-lA 


(161 


4. 


(18) -5. 


(17) 


8. 


(18) 


H. 


(18) 


-21. 


(201 


4. 


(21) 12. 


(23) 


20. 


(23) 


24. 


(24) 


32. 


(2i) 


54. 


(26) 1. 


(37) 


-1?. 


(28) 


i. 


(88) 


32. 


(301 


la 


(81) 17. 


(83) 


28. 


(33) 


13. 


1341 


11. 


(86) 


24. 


(88) -8. 


(87) 


i. 


(88) 


n. 


(39) 


17f. 


(40) 


-«. 


(«) 2-.1. 


(42) 


1-7. 


(43) 


31. 


(441 


2. 


(46) 


3-28. 


(48) -18 4 






(471 


-1-28.. 






(48) 


2-08... 


(48) 4-83.. 






(») 


18-83. 










El. 16. 


















(1) 6. 


(8) 


51. 


(8) 


33. 


(4) 


6. 


(») 


4l. 


(8) 3«. 


(7) 


34. 


(8) 


116. 


(91 


31. 


(10) 


6. 


(11) 17. 


(12) 


431. 


(18) 


8. 


.(14) 


43. 


(16) 


10. 


(18) 7. 


(17) 


10. 


(18) 


Ui. 


(18) 


66. 


(20) 


348. 


(21) 14f. 


(22) 


112. 


(231 


60. 


(341 


63,70 


(26) 


61, 70. 


(28) 59,81 




(27) 191,20^. 


(28) 


A £133, B £124. 


(29) Att4 


, B£C3. 




(30) 


^£24, B£34, C£42. 


(81) J £114, B £57, C £82. 


(82) 


A£30,B£W,O£36. 


(88) 45,48 




(34) 3 


,33. 


(86) 


38, 


10,42. 


(38) 


20.22. 


(87) 21. 


(38) 


Father 30, son 


3. (39 


23 years. 


(48) 


6 yean 


(41) 31. 


(42) 


Am,B 


n. 


(48 


66. 




., 


, 
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ALGEBRA EXAMPL&S. 



Ix. IS. 

(1) 3|. 6?, 9^, 12^, 15?. (2) 3f, 12^, 78^ IM, 1257t, 3464. 

(8) 16, 64, 144, 256, 400, 576, 784, 1024, 1296, 1600; 3600, 4. 
(4) 1200 Iba., 300 11m. (fi) 2935 11». (6) 2064 lli& 

(7) I711U., 6777lbB.,60|lb8. (S) 168 lbs., 13441bB., 21 lb«. 



<») 2500. 


(10) 


(i) 7600; (ii) 870; (iii) 115a 


Ex. 19. 






(1) 60-76+2C. 


(S) 1.6. 


(4) Yes. 


(6) ,^ + =^. 


(6) (1)4; (ii)lO. 


(7) 5i»-x + 3. 


(8) 2f. . 


(10) 3a'+4o6+6'. 


(11) ^ pence, ^ penoB. 


(X2) BO. 


(13) 3x> + 9ax~da.'. 


(14) -2&-2<:. 


(18) a + b. 


(17) (i)99; (ii) 6-44 


(18) 27,28,29. 


(IB) -it'+a!' + 26. 


(90) :^ miles, ?2? miles. (21) 164 sq. in. 


(22) 42. (28) ■ 


B. (24) Wytora. 


(28) 3,-102. 


(87) 4a^-23; + 29. 


(28) V + ^ + V- (») 8.33. 


(80) 44,46. ( 


,81) (i)a>V; (ii)-243o»6». (88) ^+|^+|. 


(33) -(2a + 6 + c)a^. (34) 27ft., 18ft. (86) ^.20 


(36) a" + 23o'6 + o(i'. (87) - 5j!» - 2ij/ - &ra. (88) 48,49. 


(38) ^£244j, B£366|, (7£488f 


(40) 54 ft. 


Ex.20; 






(1) 'V- (») 


ab. (8) 2o. 


(4) pV- (S) 4iy^. 


(8) 3a. (7) 


la'x. (8) aH>. 


(9) 5. (10) j^y. 


(11) 76e». (12) 


pr. (18) 9ax. 


(14) 13oi. (IS) xyz. 


EI.2L 






(I) 3^'. 


(2) «'6»c. (8) 


4^. (4) la^y. 


(6) 9a?lflc 


(6) 5at^. (7) 


^. (8) PmV. 


(9) aV^. 


(10) ISa'ftV. (II) 


Zla'tM. (U) pVr*. 


(18) eeo-i'. 


(14) 30^«V. (IS) 


102jV^. 


Ex. 22. 






(1) x,8*'A 


(fl) e, I2abc. 


(8) xy.^a^^^i^ 


(4) 2a5c, 24a<bM. 


(8) 17, 170a6<3yi. 


(6) I, 12<«V. 


(T) I,36j>V^. 


(8) i.4/mW 


(9) 7a, 147aVe% 


(10) ^, 1155aaV^' 




_, 



lyGtJO^If 



1" S- 


'"l ^ "1 


^- "1 i 




(8) y. 


<"^- 


m 1. 


(») 


f. m 1 


■ ' 


[10) ^ 


«"' -s- 


(1!) -»p5". (11) 


7». (14) 1. 






El. 29. 












(I) ¥• 


(!) 


3a 


<•' f • 


(4) 


% 


<" I- 


(«) 


10a-S6 
12 


,„ 13^. 


(8) 


x-i-5 


1" 4 


(10) 


5 

3*' 


l"l It 


(12) 


4^- 


'"' ^' 


(14) 


!?, 


(IS) a 


(16) 


^. 


<>" =^' 


(«) 




(IJ) 0. 


rimi ai^+26M!-6c 


Eta 












(J) "W. 


(S) 


:.V'. 


(8) 4a'6*c". 


(4) 


9o«. 


(B) 49a>W 


(fi) 


1442^' 


(7) 16o^'A= 


(8) 


9o»a». 


(9) 25(»V. 


(W) 


lOOo"^ 


• <"1 T 


(12) 


15H. 


I"> i?- 


(H) 


45y 


'■" ^- 


(16) 




(IT) .W. 


(U) 


toV. 


(W) 27a'a?. 


(20) 


SToV^. 


(SI) -sA". 


(22) 


-64f^». 


(28) 125^. 


(24) 


-27^"^". 


«?• 


(28) 


-=r- 


" '^- 


(28) 


64a'5» 


(S») 16a*6", 


(M) 


8iiy. 


(81) -a». 


(8!) 


o»^V. 



rihyCtJO^If 
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(41) [a) I, i i (6) - 1, - 1 i (c) 1^, 1 J ; (d) \h 1^ ; (e) _. .. 

(42) (a) J, J ; (b) - 1. ; (c) 2, 1 ; (d) 3^, U ; (e) 3, l|, 
(48) (o) li,-J; (6) j,-5i (c) 3, 1 ; (rf) 5, Ih («) 3. i 

. (44) (a) 2^ - 1^ ; (i) 2|, - li ; (c) 3f, ? ; (d) Sj, l| ; (e) 3, 0. 

(45) (a) -1,2; (6) -1,0; (e) -1,2^; id) -1, Iji (e) Impoaeible. 
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Ex. 30. 






(1) *, 3. 


(8) 


36,22. (3) 15,3. (4) -8,2. 


(6) 8,1. 


(6) 


3^, -\. (7) -1, -4. (8) 11, -6. 


(9) 243, 1. 


(10) 


■7,1-3. (11) 4-4, 1-43. (18) -06,4-2. 


(18) 32,48. 


(14) 


14,35. (16) 18,4. (18) -l|, sf 


(IT) 12,8. 


(18) 


10,2. (W) 2.1-3. (20) M.II- 


(81) 6, -12. 


(88) 


-9,-26. (38) -1, -i (24) 75j. f 1- 


Ex.32. 






(1) ^,1§;2^, 


-\; 


-4, -7. (8) I,3i -2,0; -|, -2. 


(3) 4^ 2| ; 10^, 4 ; 


-8, -4. (4) -3, -l!2i, 4; 2^2f. 


(6) 1-62, 2-82 




J2. -38. (6) 0, or %, %. 


Ex. 33. 






(1) 3-7, 4-a 




(3) 23-0,27-8. (!) 1878, end of 1900. 


Ex. 31. 






(1) 2, 1, 4. 




(2) 3, 4, 1. (8) 4, 5, 4. 


(*) 10, 1, 3. 




(6) -3,2,12. (8) 8, -6,4. 


(7) 4^,^2j. 




(8) %\,&\,\. (B) 6i, -2j,6|, Ij. 


(10) -1,2,5. 




(11) 6^,-5,-2^,13. (13) 2,1, a 


(18) 1, 10, 3, 7, 


-2. 


(14) 2|., -3.-1. (IB) -6,12,2. 


(16) 2, 4^3j. 




(IT) 9,21,-4. (Ifl) 20,-7,66. 


(19) 12,4t. -17i 


(») 4ff. H|?, llH- 


(21) 7,5,8. 




(88) 36, 60, 40. 


Ex.36. 






(1) 723, 661. 




(8) 478, 157. (3) 74, 50. 


(4) 19, 9. 




(6) 555,333. (6) 7.5. 


(7) 54,48. 




(8) 5|,li (») 60,12- 


(10) 27,5. 




(11) J£382,B£450. (12) ^ £101*, B f96i. 


(18) A JE238J, B £136^. (14) A £160, B £80, (7 £210, 2> £30. 


(15) B £120, C £200, 


O£380. (16) HorBe£25, cowfU. 


(17) Cow £20, sheep £5. (18) 7 tandeniB, 19 singles. 


(19) Father 52, 1 


90D14 


(80) 16. (81) ^20, S16. 


(82) .i 48, £ 24. 




(8!) \. (84) -h. 


(36) 963. 




(36) 200, 120, 40. (87) 225, 90, 45. 


(88) 38, 27, 19. 




(88) 5,4,3,2. (80) 26, .W, 14, 66. 



rihyCtJD'^le 
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EIU36. 










(1) 7^+7x+VX 


(!) 


tt'+2o-3. 


0) 


j-tSy-lS. 


(4) a' -4. 


(1) 


6"H-36-28. 


(«) 


-o' + 13o-40. 


(7) ab-a+Sb-3. 


(!) 


ax + 4x-'2a-S. 


(») 


-a.-'-a; + 12. 


(10) a'-i» 


(11) 


^+;^-V. 


m 


2c>-2c«. 


(IS) ^-iq,-15. 


(14) 


aS6'-36i^. 


(IS) 


2**-ai^-5a^. 



(16) ai^ + iej/-y» (17) 2aj; + 8ft^ - a6 - 45'. (18) a:*-y*. 

(19) SoV-otjT-i'. (20) 12-o6-o'6». (21) 3o^'-(MV-ai^. 
The numbers given ere the reealU of sabstitutiog in the two expressioDs 
Rnd their product. 

(88) ae3 + 7a?+3»; + 2; 5, 3, 15. (23) «:*-l ; Ifl, 1, 15. 

(34) 6o' + a»-8a' + 6o-l; 3,1,3. (86) 4fc'-76'-36 + 2; *, -1, -4. 

(86) 2l^-15x' + 2xf-t23^-0x' + a?-x' + l; 1,2,2. 

(87) a*+aK' + b*; 3,1, S. (28) 3o' + 5a' + llo" + *a'-2o-6; 3,5. 16. 

(89) y*-I[5,3,lB. (30) ai^ + a^-xy^-j/*; 7, 3,21. 
(31) ar» + 5j:« + 4K* + 4z= + a:^l; 4,4. 16. 

(38) 150951. (33| 239786. (84) 287742. (3G) :34»431. 

(36) 6, 15, 3S, 62, 32 ; 79362. (37) 1, 10, 21, 49, 34, 5, 4; 225S4S4. 

(38) o"»-25a' + 20o>-4o'-10o"+4a'-l; -3,5,-16. 

(89) a'+6'-c' + 3a6c; 7. 2, 14. (40) S^ + iny'+^-lSxyz; 3,6,IH. 

(41) a!' + j)* + i»-i-23(l + 2sa; + aey. («) x'-a^-x+l. 

(43) »' + 3o»6 + 3afc' + i'. (44) 2o»-3a*&-3ai* + 2fc'. 

(4ft) a!' + 4y»+9i'+12yi + 6K<T + 4j;y, 

(4e) Of {a+ b)'"> coefs. are 1, 10, 46, 120, 210, 262, 210, 120, 45, 10, 1. 

(47) Of (o-6)'ooe&.arel, -5, 10, -10, 5, -1. 

(4S) Coefa. are 1, 2, -3, -8, 2, 12, 2, -8, -3. 2, 1. 

(49) Coefs. are 1, 4, 10, 16, 19, 16, 10, 4, I. 

(50) Coefn. ue 1, 3, 6, 10, 12, 12, 10, 6, 3. 1. 

Bx.37. 

(11) 4-8teet. (12) Ul>m, Xr=AB(^+^\ = AB . ~^ 

Ex.38. 

(1) 4^-3x> + &c. (2) 2jis + 6xy + 7y». (8) x»-33TV + t^- 

(4) 7a^-33iiy+14j/'. (6) aV> + li^ + Ai + a(P. (6) 3: + 3. 

(T) x-2. (B) a:+2. (9) j! + 2, remr. 1. (10) a;+l, remr. 1. 
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(11) *+4. (12) ie-4i,remr. -J. (18) a: + 5. (14) ac+ft 

(15) (a) a!»-&e'+llaf-6! {(3) »^-4*'+a'+6i 
(■y) a^-ae*-«+3; («) x'-2x'-x + 2. 

(16) (n) a?-3a:'-4« + 12; (fl) a^-jJ-fti, remr. 12; 
(y) 3?~lx-e; (8} jJ + a^-4^-4. 

(IT) (a)a^-^ + >:-I: W>i' + ^+x + l; 

(7) «'+2jr'+4a: + 8, remr. 15; (S) :^+3:t^ + 9x + 21, remr. 80. 
(IB) (a)3fi-x^-l3:^+l33? + d6x-m. ((S) ^" + a^^l3a:>-13^' + 36j;43fl. 

{7)iE' + 2a!*-10a:»-2lte» + to + 18. {*) 3H' + ar'-6*»-lfia?-i-4i: + 12. 



(19) Coefs. alll. 




(80) CkwfiL + 1 and - 1 alternately. 


^ 39. 
(1) *-l. 

(4) («)3:r-7.reTr 


(3) 1 + 2, r 
IT. 24i:-6a. 


emr. ;k. (8) a^-i. 


(T) l+f, rem. 
(B) (a) ft,^-ll»_ 

(V) a:= + 3iB-4. 


, 3to 77 
• 4 4 

7. 


(!) a:, remr. -aj-28. 

{j3)ar'-10x+7. 

(i)ti^+.-f.remr.if-f. 


,(«) (a) ftr-6, remr. -m-48. 


(S) Sx-7. 



M a:+4. (3) aE+3, remr. -41ar-< 

(7) MSx'-Ux'-lSx-l. IP) 33^-1^ -3x + l. 

{y) ^ + 4x^-x-i. (3) !iE' + 3^-^ + ^, remr. ^ 

(8) a^ + y' + i' + s^-xx + xy. (9) a» + y+c'-fcc-< 
(10) it'-j^y + y'. (11) 3a! + 2y, remr. - 
(IB) 3!'-3aft»H-2E?B= + 5w»»-o*. (13) o' -30=6 + 206"- 
(14) J+a; + a? + aJ. (16) x-i-(p + a), remr. 
(16) « + (oi + r), remr. (» + ai( + o^ 



(17) r* + s+ai\ai>+y' + a,i/ + aj,!^ + y' + ai!^ + a^ + a,\x 

+y* + Oiy' + aay' + ajj( + aj, remr, y' + o,y* + '»J!'' + o»y' + '>4l' + H(. 

(18) (i) X, remr. y'; (ii) y, remr. a^, (19) x + y. 
(SO) (i) ^+5iflg-i-nxt/' + 50y', remr. 1323y-49y^; 

(ii) y' + 2y% + 9y3T=+28K', remr. 77!«r"-273r'. 
(21) (i) »^ + 3JV-iEy-«V + < Kmr.3:y'-2y«; 

(ii) -!/*-y'j; + yV + yV-a^, remr. -ya:' + 2jJ». 
(28) (i) xS-ij^y-gy', remr. -31iV + 6»y-10y'; 

(ii) t^ + &^, remr. -3y*x' + llyar'-5ie«. 

D,gn,-.rihyGOOgle 
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Ex. 40. 

(1) ic« + 7a:' + ftc»-4a: + 5. {») a:-7. (3) a'6", -Sai"*", 7jry. 

(4) (i) 5, 7 ; (ii) H 0. (8) cow £6, sheep £2. (6) 3* + 3*-Hx-\. 

(7) a' + i^ + <*-3abc. (8) 9o5e, 540o<6'(>. 

(9) a:=2n+l; y-l,y,y + l! 3y. (10) 12,17,19. (11) 3?-3! + Z. 

(12) 4JB. (18) ac» + 2. (M) xl-j^-aH'-fti;'-ai»-iac*-x-6. 

(IB) (i) 23 J {iit fia, 156. (16} (i) -jy-g'! (li)7^. 

(17) (i) a!'-4iy-i-7!/' remr. -Sy"; (ii) -y* + 4ya:-7i", remr. gjr". 

(18) o' + 6' + c' + 24a«c. (19) y is positive iE3;>3f (20) f , f 
(28) Theexp. iB0ifa: = l-25. (24) p=6. g=-|. 

(28) (i) a^-y»i (ii) a^-!c^ + y'x-y»! + iiV-^'^i (m) aj"- !/«. 

(26) 2n~3,2n-l,2» + l; «n-3. (27) a + b-2x. {») 18 lbs. 

(30) {i)ab,a'b*; {U) 9, lO&dy ; (ill) ISiw, 546iW. 

(31) 5a (82) 44. (33) 74|. (34) eSf (3fi) ~D. 
(86) 583j. (37) Sj. (38) 3i ft. (39) 20, 12. (40) 15. 



(I) 5. &) 28. 


(3) 1. 


(4) 4. (6) 0. 


(8) L (7) ^.x. 


<B) x^,-*x. 


(9) i", 2. (10) SaH", 15a:. 


(11) !i^+2!e^ + 2x' + 2^+x. (12) a<' + 2a' + a' + a?+2a+l. 


(18) j;«-V + 8tf-4. 


(14) 2i^ + 3^ + 2x+\ 


(16) ar'-llar*+iae'+7^-2ftB + lB. (16) x'*+ifi+l. 


Ex. 4a 






(I) a(x + a). 


{Z) aix-2a). 


(8) a»:(*-2). 


(4) 4>;(2»; + l). 


(6) y(x+2). 


(8) x{x+l). 


(7) o'(a-l). 


(8) ^(3:.-8y). 


(0) 3n(2a: + ys). 


(10) 6»(«c-6). 


(11) ji*(p-3). 


(12) ;m:(im + 2«'). 


(18) f(y-3*?). 


(14) lSa(a-3*). 


(18) 17(ar-2). 


(16) a^{x+2y-u). 


(17) 


mi(7mi + 286c + &P). 


(18) 7(a'+a>;-5). 


(19) 


o6<{a + 6 + c + d). 


(20) a^'(.ry + 3«-.'l 


(21) 


a:y(34i=y + 2y-I7i + 6). 


Ex. 44. 






(1) (a: + a)(>: + 5). 


(2) (x-c)lx + a). 


(8) (2x+a){x+b). 


(4) {ab-dnab + c). 


(8) (% + o)(y-6). 


(6) (a-2c)(«+o). 


(7) lx-a)lx + 7). 


(8) (a:-3)(l-c). 


(9) (6 + a)(2-6). 


(10) (3 + 6)(l-ax). 


(11) ix+l){a + b). 


(12) t*»--a»l(p-7). 

n ..C_.ooglc 
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(18) {i^ + a^x + i). (14) ix + in^+l). [U) (a?+l)(a.-2). 

(Ifl) (» + 6Mo» + 6=). (17) (l-p)in-l). (18) (a»-2)(a--3). 

(1») (i-*){w+i). (20) {x + y)(a^^-3axz'). (21) ((-i»)(6-o). 

(22) (a + S)(2iB + y+2). (23) (a; + l)(3H + »^-l). 

(M) {a!-*)(a» + 6-c). (2B) (<«: + l)(off + 23: + 3). 

Ex. 4S. 



(1) 


lx + 5)(x + 3i. 


(2) 


(i+6)(a^+ll. 


(3) (o + 3)(a+2). 


m 


ix-m^-n- 


(« 


(t-2|(l-l|. 


(8) (j; + 7){a; + 5). 


m 


(y-10)(y-lO). 


(8) 


(a; + 4)(^ + 7|. 


(») (3:-5)(»^-8). 


(10) 


(a; + 9){3;+ll). 


(111 


(» + 3|' 


(18) (a-7)». 


(lai 


(^-ll)(i;-12). 


(14) 


(»; + 12)(a: + 13|. 


(16) (a-B&)(a-36). 


(W) 


(a6 + 5)(a6 + 3). 


("1 


(t-lpW-Op). 


(18) {^ + fo)(*y+i) 


(19) 


(4-;c)(2-3;). 


(») 


(Il-yHB-Kl. 


(21) (3+j>)(15+p). 


(M) 


(x + *)[x-3). 


<2S) 


(»t9)(i-S|. 


(24) {a^-12)(a;+7). 


(SI) 


(;« + 6)(a;-3). 


(SS) 


(a+ll)(o-7|. 


(37) (S-9)(6+l). 


(Ml 


(x-12)(» + ffl. 


(S») 


(c-l«)(.-2). 


(30) (6 -13) (6 + 6). 


(SI) 


(I- 11". 


(82) 


(a:-3)(3:+l). 


(88) (3:-12){x+10). 


(Ml 


(3-:«)(2 + «). 


(351 


(7-»)(9h.«|. 


(86) (l-a;)(20 + j;). 


(»») 


(l-x)(20-a;). 


(88| 


(.4-5t)(ai + «|. 


(39) (x-y;)'. 


(«) 


(ar-24)(i + 3). 


(41) 


(4-yl(lS + !,). 


(4B) (9 + q6)(I6-o&) 


|«) 


(<i+27y)(o-9y). 


(44) 


(c-a.)(.+27.1. 


(46) (x + !^)(a;-y). 


(«) 


(a;+13)(3;-12). 


m 


(a;+711(»;-70). 


(48) (« + 7)(oc + 16). 


m 


(a,;-30)(a« + 8). 


(S0| 


(■ic + 33)(oc-ll) 




I. 4 

(1) 


(•-«'. 


01 


(» + 2|". 


(8) (x-2a)'. 


(4) 


(4* -a)'. 


<5) 


(a6 + e)>. 


(6) Not It square. 


(') 


(7.+2i)-. 


m 


Not IV square. 


(9) (j:-9y)'. 


(10) 


(2<-«)'. 


<m 


(,i. + 3!)-. 


(12) Not a square. 


(IS) 


(2c -M)'- 


(141 


Not a equate. 


(16) (15ofcr-l)«. 


(18) 


(•4y- 


("1 


(I-)- 


<"• (1-J)' 


(W) 


4, a;+2. 


(SOI 


4a\x-2a. 


(311 81f, x+96. 


m 


36,!/-«. 


(SSI 


16, x+i. 


(M) 0,«-3. 


(SS) 


36a»,6-6a. 


(sei 


25 e 


(S7, |,,-J 
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(98) 


i-^4 <"> ''■^^' 


(SO) 9,3y-3. 


(81) 


96',4o-36. (»B) ^, 


^.|. 


(SS) \.,^-i. 


(84) 


\-^4 '"> S 


,7al+5. 


(S.) «^,3«,-«. 


ix. 17. 
(1) (a + 3)(a-3). (S) (6 + 2)(6-2). 


<») (CT + fl)(«-B). 


(4) 


(7+j:)(7-j:). (6) i%+axH%~ax). 


(6) (9-2aW)(9+2aV). 


(7) 


(!»+a:)(20-j:). (8) («+3ay)(ai-3oy). (») (I0o + 7){10a -7). 


m 


{9y + 6c)(8y-M- 


(U) 


(ll+im)(ll.im). 


(12) 


(13 + !^)(i3-2y). 


(IS) 


(»r> + 3y')(iJ'_V)- 


(M) 


(4a>+5t»)(4o'-66»). 


(IB) 


(8a' + e')(8»'-c>). 


(16) 


(15-!;')(15 + !;»). 


l"l 


(lla6-2)(Uofc+2). 


(18) 


(o+x+]){a+x-l). 


(l») 


(y + x+2a;)(sf + e-2»). 


(80) 


(o-*+c)(i-6-c). 


(>« 


(a:+p+a + 6)(3;+y-o-6). 


(28) 


(i+m-£-p)(J + m + i+p). 


(») 


(i + y + o-6)(a:+y-o + 6). 


(94) 


(j:-!/-o-i)(i-y + o + 6). 


(Ml 


Ix-yaUHx-y + a-b). ' 


(») 


(o -6 + 0(0 + 6 -c). 


(«1 


(2z + i;-y)(22-a; + y). 


(») 


(«-m+&)(« + m-8). 


(M) 4^. (30) (3« + 5y)(a; + y). 


(81) 


(3x-y)(i: + ((). (89) 20(x + y)(x- 


y). (88) *Sax. 


(84) 


Sx{3^-y). (86) EOOOOO. 


(86) 20*7. 


(87) 


1160, (88) 14076. 


(89) 2478600. 


(40) 


1004000. (41) xix+l). 


(48) x(^~|). 


(43) 


(a + f)(o-|). (44) cd(ed + f). 


(48) {a + b + cHa + b-c). 


(46) 


(a-e + f)(o-c-6). 


(«) {•: 


+ t/ + z){x-y-z). 


(48) 


(4o + 6 + a;)(4a-6-2c). 


(«1 « 


+ S-z){x-y-\-z). 


(60) 


(a:-y+2i)(a; + y-2:). 


(81) (3o-6+to)(3a-6-ftt). 


(82) 


(a-b-x+e)(a-b + x-e). 


(M) (• 


-c+6)(a-c-6). 


(54) 


{3x-4z + l]{3x-4i-t). 


(M) (• 


-y~b + c){x-y + b-c). 


(68) 


(a'-j:»-o + 3)(a'-ii»+a-3). 


(67) l^ + ^ + jf^i^-xy + f-}. 


(68) 


{o"+3ai+96=)(o»-S<i6+9fe"). 


{B9) {a^ + 4xy-lly»)(3^-<ay.l|yS). 



Ex. 48. 

(1) (aB + l)(i:-l). (8) (to-lXa+l). (8) (2r-l){x+2). 

(4) {Sy + 2)(y-2). (S) {6y + l)(y + 5). (8) (3-y)(l-2y). 

(7) (3+y)(l-2y). (8) (3+2y){l+S^). (6) (6oS-5)(a6+l). 
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(10) (2-a!}(l + 8«). (11) {3-2i:)(3 + *i:}. (18) (3a + l)(2a-3). 

(18) {« + 3)(6 + 5). (14) (2 + o)(l-2a). (IS) (2y-3)(3y + 7). 

(IB) (6c-l)(e-2). (17) {6a -5) (6a -2). (18) (3-^2y)(B-6y). 

(IB) (5-ey)(3-3y). (SO) (8-ftc)(9-8a;). (31) (2a-5ft)(o+46). 

(98) (x-8)(3x-T). (S«) (9a-10c)(a-6). (84) (8-'3x)(g-24«). 

Er. 49. 

(1) {x+g){!^-xy+t/'). i») («+2a)(^-2<tj;+4o'). 

(8) (ft-e)(6>-l-6<; + e»). (4) (^■-y)(a^ + a:V + y»). 

(B) (3o-f46)(9B'-12a6 + 166'). («) (2a;-y)(4a:* + ary+y»). 

(T) (<t-106)(»'+10a6 + 10O6»). (8) {x-2H3? + 2x+i). 

(») {a + h -ena* + 2db + b* + ac + bc + <?]. 

(10) (a: + i, + i)(»J' + ary+s(»-xz-yi + s»). 

(11) (2ix-3)(4A!> + te« + 9). (12) (3-y)(9-i-3y-h3f'). 
(18) (P + im + ni')((*-Pm + 3?ni»-im' + («*). 

(14) (4-a!)(16+4a; + a^). (IB) (2ay + 3i)(4oV-6o!« + 9i')- 

"" Q*m-i*?}- "" (-!)(-?4> 



«»' (*-!)(S*S-l> 



(11 6.2 


(2) 5.4. (8) h 


3, (4) -2,5. 


(i) 3. -3. 


(8) -4,'- 


m 1, -2i, J. 


(8) 1, 1, -2. 


(») 4,3l,3j. 


(10) ..^. 


(11) 0,-3,2. 


(18) 0.0, -1. 


(18) 3.2. 


M -3,-1. 


(11) 7, -5. 


(18) -6,1. 


(11) J, -1. 


(18) 8, 13. 


(1») -i, }• 


(20) 2a, o. 


(81) 5. -{. 


(SS) 12, - 12. 


(IB) 0.2. 


(84) 0, -¥. 


(85) 0. 1, -1. 


("Dl-I 


(27) 10. -2. 


(88) 0.2, -2. 


(88) 0, - 1, f. 



(1) ar'-6a: + 6=0, (9) aJ-73: + 12=0 (8) aK»-5i;+2 = 0. 

(4) a^-25=0. (B) k« + 43!-21=0. (8) 43a + ftr + 2 = 0. 

(7) 3!'-4a!« + 3x=a (8) j^-2^-x+2=0. (9) &i?-a!-2=a 
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(10} a?-»*=0. (II) 3?-&e-26'=0. (U) a? + 8pa:+7p'=0. 

(IS) a!»-2(ur + o'-B'=0. (14) ox* -0*1 -3:4-0=0, 

(») (a? + 2c»e-ae-4e=0. (16) x'-{a + b + e)i!'+ibe + ea + ab)x-abe=0. 

(17) a:* + (a-i-6 + £)*• + (&<: + CO +<i*}a:+a6c=0. (18) a!»-3a'ar+2o»=0. 
Bx. 52. 

(1) ^-y, («-y)V+y). (8) «+*, (0+ (')(<» -6). 

(8) + 6, (a + 6)V-6)- (4) a: + 3, a:(i+l)(a: + 3). 

(B) 3!-l, (a;-l)»(ar+l). (6) o + 4t. (a + 4t)(a + 36)(o-6)(o-46). 

(7) None, («+a)»(ie-o)'. (8) a-&, (o-ftjV +<>*+''*)■ 

(9) i + y, (a: + y)»(i;-jr)(aJ'-a:y+y»}. (10) ^, ^(a:+y)(3^-y}(a^+i/'). 
Ex. 63. 



"' if? 


m 1. (1| 


^'- '*' '■ 


... ?. 


(« !'-■»+». (7) 


i (8) M. 


'»' £5- 


(10) (■■+»«»-»l. 




^Sl. 






(1) ±». 


(8) j,13. (8) JrB. 


(4) ±4. 


m ±3. 


(6} ±n/I5. (7) i-J^. (8) No rod roots. 


(8) 12,-4. 


(101 4, -la (11) 1,0. 


m 3,-16. 


(1!) 7}, -2j. 


(14) -3, -t (15) -3, 


-4. 


;z.55. 






(1) «, -9. 


(8) 6,-34. 


(8) 78,-1. 


(*) 1. -aa 


(1) 30,4. 


(6) 22,-4. 


(7) 12-«,.., - 


10«.... (8) 18,2 


(8) 12,19. 


(10) -2,-04. 


(11) 3-37..., -2-37.., 


. (18) No real roota. 


(11) 14, S. 


(14) 3,-10. 


(16) --72,-2-78. 


(16) IB, -12. 


(17) No real roota. 


(18) 7, -8. 


(18) Notealtflot* (») 1, -|. 


(81) 6, -4. 


(») 3,4. 


(81) 7,-3. (84) 


-3,1. (85) 4,2. 


(Ml 3, -i 


(87) 15,-12 (88) 11,4. (88) 24-9«, "04. 


(80) No real roots. (81) 21,0. 


(18) -i, 4. 


(S3) -i, -J. 


(84) 115,-48. 


(»> 1. -1- 


(86) 3, J. 


(87) 4. 


(88) 9-33, «. 


(88) (a) ±1-73 


: (3) ±1-73. (40) (a)5, -1; (^).6-46, -■48. 



Cii.H)i^le 



(H ^r-i-^J^)ix-4:■y^/7). 

(8) No reiJ fftctora. 

(5) (3x + 2){5x-n 

(7) l3x + 5-'JnH3x + 6+^). 




(B) (a:+2-\'6)(a; + 2 + N/6). 
(4) l2x + 1)(x-6). 

(8) No real facton. 

«»' ('-M)(-i4; 


(11) No real faotoni. 

a., (.-,.l±|51)(,-,.L 


(12) (ai+y)(ac+7y). 


,», (....,. 'i±^)(.«. 


oy. 


■ i 1- IB. No real fac 



(16) (2iB-ll + \/2)(2«-ll--^). (17) {x+JsUteS). 

(18) (a^ + 2o')(H-\'2.it)(r-s^.o). (19) No real tactora. 

(20) (ar+ !/iO)(a?- Vl0.«+ ViOO). 

(81) (X-V4. «)(»:+ Vi.o+VIB. a'). 

(92) (»;-2V6)[j: + aA){a^ + W&.«+46)(iK»- WF.«+4ft). 

(28) (3a:'+l)(\'3.«+l)(s/3.a;-I). 

(94) {^ + in-j2.x-l){x-'j3){z:+-S). 

Ex. CT. Corresponding vulnes of x, y are bracketed together. 

(I) 13.6}, {-2,11. (2) {2i3}, {i, -4}. 

(8) 1-23, -10), {4|, -5}. (4) {-4, -5}, {-h Is}- 

(6) 15, 3), {l.M (8) {-tVi}. i-il}- 

(7) {14, 9J, (-4, -2}. (8) OOTl. -2013... f. {2-70.... 3'91...|. 
(«) fO. -I}, {fr.Tf}- (10) {20,7}, (-6. -1|. 

(11) ni. -"}.{-3,3|. (12) !3, 14}, {--W.HFl- 

(18) {4, 1},13, -1}. (14) Noretaroots. 

(16) {4-32,.., rw...}, {2-67..., -1-66... ). (18) {56, 22), {2fl§, o}. 

(17) {9, 2). {2, 9). (18) {13, 1}, {-1,-13}. 
(16) {8,7}, {-7, -8}. (20) {7, -2}.{-2.7}. 

(81) {I4-16,.,, -86...}, {■80.,., 14-16..}, (38) Norealroote. 

(88) {4,6, l},{-4, -0, -1}. (24) {-1, 3,0}, U. l|,2|}. 

(86) {1,|}, {1,5}, {-1,1}, {-2, 3}. 

(86) {3,0}, {9, 2}, (9, -3}, {3,-1}. 
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(1) 48. 


(BJ 12 or - 8. (8) 37, 38. (4) 80, «£ 


(8) 39,41. 


(8) 8. 10. (7) 12, 15. (B) ±-22. 


(8) ±66. 


(10} 13ft., 7ft. (11) 21tt.,16ft. (IB) 42ft. 


Ex, 69. 




(1) -62 ft. 


(2) ■73 ft. (3) -69 ft (4) -56 tt. 


(S) iit. 


(«) |ft (7) 52. (8) 36. 


(»} 30,40. 


(10) 24, 2S, (11) 3964, 536. 


Ex.60. 




(10) 2-82, -3 


S;3-56, -.■56;acc.MC<,=,or>|. 


(U) -1-27, 


-4-73. (IS) -62, -1-62. (14) 1,1. 


(IB) (i) -62, 


-1-62; (ii) 1-37, --37! (iii) 1-82, -■82. 


Ex. a 




(9) -o*-6<-e«+2a'6>+26^;»+2(^'. (3) 7*+xY^xY-^. 


(4) a'+^4 


(^<P,2aeadbebdtd ,., „ 


(8) (i) (a:- 


l)(a; + l)(j:=+l)(a:* + l): (ii) 3i (ar - y) (j; + y) (ar" + y") ; 


(iii) (a;-. 


z)(x+zn^-i-xz + z'){x''^+z'). 


(T) (i) 3o(o-2c')(o + 2c')(o' + 4c*); (ii) a^lK + ijV" D; 


(Ui) (o'- 


-b'){aP + lfl)ia^ + h^). 


(8) (i)(<.+ 


b + e-d)la + b-c + dU-a + b + c + d){a-b + e + d); 



(ii) (3x-y](3* + y)(9:=" + y»). 
(9) (i) (ar-y)(2z + v)(4r> + aty + y')(*r>-a(y + y'); 

(ii) {x-y)ix+y]{x-3y){x+3y); (iii) No «»! factors. 

(10) (i) (<. + 6+e)(o + 6-c)(-o + 6 + c)(o-6 + c)5 
(ii) (ar + 3y)(3*-4y). 

(11) (i)2! (ii)-^; (Ui) -1,2; Or|, -{I 
(IB) (i) 1 or 4j; (ii) 3; (iii) 2, 1 ; or - ^, -'A 
(18) (i) -47; (ii) 145; (iii) 4; (iv) 0. 

(14) (i) a>-10x+21 = 0; (ii) jr'-5x-24=0; (iii) 2z*- U»; + 5=0 ; 

(iv) 3« + 10b + 24=0! (V) a;'-{a + b)x + ab=0; 

(vi) ar'-2oa; + a'-t»; iviii x'-a''- b!' + <2ab = 0. 
(16) 2, 2; or |, 2j. (17) 7^85iii., 115in. 

(18) 30 half crowns, 10 ebillings. (19) 40 mi./br. Sft 30b. 

iii,Gi.H)'^le 



{11 30|. (3) 4000. (3) £650. (4) l^yeara. (B) £150. 

(6) £280. (7) 4%. (8) 2 ft. (9) 6 ft 

Ex.64. 

(1) -Tin. (8) 2-83 in. (8) 1-41 in. (4) Sin. 

(6) -Sin. («) 2-4 in., -4 in. (7) 173 in. 

(8) (i) (o) Ij ft., IP) 4 ft. J (ii) (a) 1-17 ft., (p) 6-83 ft. 
)8) (i) JP=7-2in.; (ii) J9 = 4in. (W) 3,4.5: 

(U) (i) 625 sq. ft; (ii) 1717 sq. ft. (IS) 104 ft., 94 ft. 

(13) 40yde., I21ydB. (14) 15 yds., 8 yda. (10) 4717 in. 

(16) (i) 4-.Win.; (ii) lO'S sq. in. 

(17) (i) (a)3'873in,.{p)4'472in.; (ii) (a) 3708 In., (jS) 4-472 in. 

(18) 3-317 in. (1») 12 sq. in. (30) 8j. in. 
(81) (i) Bjy=72; (ii) A2t=30; (iii) area = 1680. 

(23) (i)BJff = ^i^Z^; (ii) ^iV = ^wbere 

P = 2iV + 2cV+2a>4=-o^-6*-c*; (iii) areft=J^/p: 

Ex. 65. 

(1) 320 miles. (8) |. (3) |J. (4) iV 

(5) 15 penc« a doz. (6) 2b. 9<l. a doz. (7) ^, |. (S) \%. 

(9) 2264. (10) 166. (11) 60 haU-cronne, 22 BbilllngB. 
(IS) «60 yards. (13) 660 yards. (14) 3 yds., 4 yds. 

(IB) 32. (16) d by 5 votes. (17) 15 years. (18) 6 miles. 

(18) 12ini./hr. (SO) \. (31) 1 mile 88 yds., S^mi./hr, 

(28) 6f. (83) e/r- (84) 16 mtns,, 20 mins. (35) 12366,4912. 

(98) 4311,2874. (87) 11 miles, (28) Smiles. (39) similes. 

(80) 20, la (81) 8heep£4.,eow£l2. (88) 3 percent., 7 percent. 

(38) £500. £200, (34) 4, Sj. (96) 189 sq. ft., 3 ft. wide. 

(86) 9^ ft. (87) 6 days, B days. (38) 8 daye, 6 dsja. 

(88) 15jmi./br., 4|mi./hr. (40) 2 ml./hr. 

(41) 10roL/hr.,5mi./hr. (42) fl^ft.,4tt. (48) 4ydfl.,3jydB. 

(44) 60,60. (46) A- A pints. (48) 10 gals., 9 gals. 

(47) 1. 2, 3, 4 or 7, 8. 9, 10. (48) 17 men, 21 men. (48) 144. 

(BO) S^d. (61) 16d. (B9) 16. (S3) 84. (M) 12s. 6d. 

(66) 21g. (56) 10mi./hr, (ST) 2^ farB. (68) efsq.ft, 
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(68) 


8748 sq. yds. 


(60) 33| sq. ft. (81) 9 in, (B2) 9 in. sq. 


(63) 


18 ft. by 24 ft. 


(64) ICin. by4in. (66) I6in. by 4in.;8in.sq. 


(66) 


144 yds. 


(67) 80 ft., 36 ft. (68) l^in. (691 37.ft 


(70) 


10mms.,Smma 


,(71) Side 6 ft. (72) 12 ft. >c 6 ft. x 3 ft 


(T3) 


10^ ft., 12 ft. 


(74) 10mi./hr. (7S) 2hr8. or6hra. 


(78) 


milM. 


(77) 12mi./hr., 10mi./hr. 


(78) 


20 ini./hr., 15 i 


m,/hr. (79) 45 mi./hr., 30 mi./hr. 


(M) 


40. 60. (8i; 


) 81. (82) 63. (88) ?-. (84) 89. 


(86) 


45. (86) 


17, 15. (87) 16, 7. (88) 5939, 77. 


(89) 


4jmi./hr..4ni 


,i./lir. (GO) 9 m., 12 in. (91) 36. 


(98) 


11432 sq. yds. 


(68) 1,2, 3, 4 or 5, 6, 7, 8. (94) 2 h™. 2lf mins. 


(96) 


30 ft, (86, 


) 576. (97) 5mi./hr. (98) 6, 4|. 


(99) 


£6000, £4000. 


(100) 180,000. (101) lOgftb. 


(103) 


1 tea ap. 11. 


(103) Is. 6d., Is. 9d. (104) 30b. 


(101) 


l*oz.,»Joz. 


(106) 1^. (107) iSeO; B,C,Jl,D,K 


(108) 


13fl., Us. 


(100) 9, S. (110) 25s, 128. 



(1) (i) 2V2i (ii) 9^1 (iii) 3^/S! (iv) 2V4; (v) 3V3; 

(vi) 8s/5; (rii) 11/2; (viii) 2V2; (i![) SO^'2; (x) 20n'3. 
(8) (i) 3-828 ; (ii) 12-73 ; (iii) 5-196. 
(8) (i) 3-240; (ii) 14-77; (iii) -1-73; (iv) 12-57. 
(4) (i) n/6, 2-449; (ii) ^. 6-918; (til) 16; (iv) 7\'3, 12-12: (v) 3; 

(vi) 7i (vii) ^M, 1-414; (viii) 2v^. 3-464; (is) lls/5, 15-58; 

(i) 7-^6, 1715; (il) 1/5, 4-02; (xii) ■^,-(ncn ; (xm)Y. 1-224; 
(riv)^, -1414; (IV) 8. 
(B) (i) O^! (ii) aV; (iii) j; (iv) a'6V; (v) ab^sf^ ; (vi) ^! 
"(vii) abc^fabc; (viii) xyz; (ii) ab; (x) xyXJx. 

3X.67. _ 

(1) (i) 7-n/35, 1-084; (ii) 2 + '^'2, 3-414; (iii) 6 + v^, 7-414; (iv) 2j 
(V) 1; (vi) 11; (vii) 5 + 2^6,9-899; (viii) 68 ; (ix) 8- 4^2, 3-343. 

(2) [i)ax + <^: (U):r + s^; (ii i) x-a ; (iv)a6'-n'6; (v) x-y; 
(vi) x+y + 2^^: (vii) 2i:+2^/ar'-y^ (viii) 3a'-2v'a'- 1 ; 

(ix) (a'-6>)3^-(a' + i'^y; (x) 2a5y + (fiS-6V^^T - 1 



ifl; (iii) N^T + s/S, 4-8S2: 
(iv) -Ja-l. -732! (v) IfN/S-l), 1-545; (vi) 6 + sM, 11-916; 



(vi) Ll^^. (rii, aV^TF-W^^ . 

""" a*-2o*i--Ja\; + 6» + c'-2io ' 

(6) (i) s'7 + \'5; (u)s^-v'2; (iii) s/5 + %/3, 4-181 ; (iv) s'6 + %^; 
(v) a + s/S, 4-414; (viiVf-li (vii) V7 + V2j (viii) Vl3-Vl0. 

be TO. 

(1) (i) 2-828; (ul 54; (lii) 3-873; {iv) -177; (v) 66; (vi) 109-66. 

(2) and (4) 10i'i = l ■154,'l0* = l-334, l(|l = l-778, 10*=2-371, 10* = 3I62, 

10* = 4-217, 10*=5623, 10* = 7-499. 
(B) 10' = l-585, 10<=2-5I2, I0'=3-981, lO'^eslO, 10« =1-698. 

(6) 2=10™, S^IO"", a^lO*", 7 = 10*", 4-26 = 10*", 1-74 = 10'*, 

5-83 = 10™. 

(7) W^lff*", 3000=10"", ■5 = 10-'*'"=10-««, 07 = 10-"*''=10-'"', 

4260=10'*=', 174 = 10**", ■005S3 = 10-'+™ = 10-»«'. 
(9) 10i = 3-162. IO"'=416-9, 10* = 5-995, 10-""=-06124, 10'" = 12-02. 

Ix. 73. 

(1) {a) 17450. (6) 2-030. (c) 66061), Id) 44S-5, («) 2,044.000,000. 

{/) 71-86. (g) 2925. 

(2) (a) 59,910,000, {h) 6969, (c) 223,400,000. {d) 1,540,000, 

(e) 7-017 y. 10". (/) 246.700. to) 10,040,000. 

(8) {a) -04575, (fc) -000.005.322, (c) -1706, (d) -001,176, (e) 5358, 

(/) -000,188,4, (3) 007,670. 
(4) (a) 537'9, (6) -06258, (c) 2005, {d) 13-82, (e) 62,990.000, 

if) 2-216, (9) 90-lB. 
(6) (a) 2014. (6) -2348, (f) 7525, (rf) 61-88, (e) 236,300,000, 

if) 8-312. (fl) 33S-4. 
(6) (a) 31-99, (5) -003,720, (r) 1192, (rf) -8221, (e) 3,746,000, 
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(7) (a) M70, (6) -000,136,1, (c) 4-363, (rf) -030,08, («) 137,100, 

(/) -004,819, Ig) -1962. 

(8) I'84Sxl0". (9) £2936, £3747, £4TS3, £6106, £77»3. 

(») £134a (11) (1) (a) 24, ((J) 38 years; (ii) (c.) 15 {;9) 23 years. 

Ex. 71. 

(1) i-y + iE^' + ^-H^. 2^-H2y. (8) 96,45,0,-27. 

(3) S3;= = »3 + yi + :a+,p!^ Zyi-xy + xx + ^w + tp + Kw + zw, 
Sxj/z=^zui +2ii!x + wxy + xya. 

(6) 6 = c. (7) 2j^(6'-c»}. (9) Si(fc=-c=). 

(10) -2^y' + .«)-4x3^ 
Ex. 76. 

(1) J = l. ^=3,0=1. (2) a=ll, 6=-6, c=-3, d=2. 

(3) A=~\,B==2. (4) A^l,B^0,C=-3. 

(6) ^=0,S=0,O=6,i)=-6,^=l. (6) i=-2, m=3, n=-2. 

(7) <»=2.h=-l,(;=l,d=0. (8) A^1,B^3. 

(8) .4=1, B=3, C'=6. (10| Za' + SZa'b + SSaU. 

Ex. 77. 

(1) -2,2, 18. (3) 3, -1, 195. 

(3) 4a + ^ + c,ay^ + liy + c,ai^ + {'2a + b)x + a + b + f. 

(4) n" + 3n + 3, n*-n+l. (6) 2a', 3a» 6a', Ua=. (8) 6on. 

Ex. 78. 

(1} 1,7, 3,. S, 7. (3) 0,62,17,2,-3. (8) 0,80,15.0,15. 

(4) -12,0,-12,0,0.(8) -6,20,0,0.0, (6) 4a', 0, 16a'. 

(7) -24o', -8a', 0. (8) 0, - 2a', 19683a* (B) 27;/', 0, -y". 

(10) aSy^O.my'. (11) 0, -3.V, -64/. 

(16) -1, -(a + b + c). ~{a» + h* + c* + ic + «i + ai). 

(16) 20 + 26,0 + 6=0. (18) No. (19) p + q^O. 

Ex. 79. 

(1) (i) a + b + 2-J^; (K) a + 6-2s/a5. 



(a-6)(a-c)^(6-c)(6-a)^(<-a)(c-6)" 
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(8) Of tte first only. {4) (2n)'-i:o- + 22a4. 

(6) ^-a = ^i^. (6t x^'O'-r. (7) = 4. 

{>) {i)-Jl-'JS; iii) 'M-'M (9) 1, 64.4, -4. J, -^. 
(10) c = 12. (11) 90. (12) 19=10'^^, 426-6 = 10=« 

(14) l+-j3.i:+23i'+\'3.x*-i-x'. (16) S>J3-2y/2. 



(16) 

(W) 


a=4,6=-4, c=-f 
(i) 1-586; (u) 25-12; 


(18) (i) =; (ii) .T^.-^-v.-r^.^ 
(Ui) 3981. 


(30) 


« = (« + l)'-3(« + l)>4 


3(..+ l)-l. 


(81) 


aa^ + (»' + 2a + 6 + l)j:' 


+ (2a6 + a + 26 + c + 2)i» 




+((K:+6'+6+2e)a:+6c, aJ'+{o^ 2)*+6. 


(28) 


"'-^-^ 


(23) (i+l)(a;-l)"(;E»-a: + l). 


(M) 


(a+2)(o'+r') 


,o«, (a + 6-e)(6 + c-a)(c + a-t) 




(o-x)(a»-(o; + a?') 


' {a + b + t? 


(M) 


(i) -lotf; (u)0o 


4. (88):r-l. 


(3») 


^ 148, B 296. 


(30) A £3000, 5 £4600. 



(31) (i) l+2a;+2»^ + 2a^ + 2i;*; 

(ii) ] + (a + b)x + a{a + li)i^ + a''ia + b}x' + a>{a + b)x*. 
(83) o + aM-26. (88) 4<* + -i'-23(' + 22<-15 uliere (^x+l. 

(86) £800, £200. (88) -(6-c)(c-o)(o-6). (37) -8m». 

(89) 6=0or9; a;ora: + 3. (40) 72. 

Ex. 80. 

(1) (i) y=ax; (ii) y=^; (iii) !/=iti»; (iv) y=^; (v) z=axy^; 

(ri) y=oi + &K! (vii) ^ = 03?. 
(3) 12. (4) 27. (6) a=14, 6=-li -6. . (6) 16. 

(7) Oj. (8) 12i. (») = 12, 6=2; 0. (10) (i) no; (ii)yea. 
(11) 132-7 8q. in. ' (18) 7-8 in. (13) ^ in. 

(14) ISO'S cub. ft. (16) 3 ft. 6-3 in. (16) lOatone I2'31ba. 

(II) £2, £18. {18) £1150. (19) The Intter by £164. 

Ex. 82. 

(1) x + 7. (3) x-Z. (8) x + 7. (4) y + 1. (8) ffl»+3<. + 2. 
(6) 3x»-4iy-j/'. (7) 27x«-9a:»-21x«+20a:»-7x'-ai;+l. 

(8) a^-13a:' + 67J:'-l61i' + 172x-66. 
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(B) 6j?-5x^ + ni.^ + l5x' + x+U. (10) ifl-Ssfl + 33f-^x'-83i+3. 

(11) a*-3a'+3o* + 12o--28. (12) x-3. (IS) x-1. (14) None. 

(17) =^.-^+'' (18) Vz^t+T, 

(W) a^-2r' + 3:. (30) »?-4« + l. (81) x-\. 



g'^ + ^l (B) ^_. (8) -^?_ 

(i + 6)(i + 3) ' (i + 7){x + 9) (3* + l)(« + 

5^ + H^- + ' ,in "'-^gft-y ,„ to-2 

' ' (:r-2)»- 



(4) o^+'''^ + ' (S) 

2^+3 <e) —, 



1. (U) Sx-2y mj 13a'- 1 left + 

(x-l)'{«+l) * ' 2(a?-y') ' ' 3(o«-6») 



(a: + y)(^-3yy (x + l)(a; + 2Ka; + 3) 

ll^-2ftc + 14 ,,j, nCZj' + Sj:-?) 

(5a:-l)(4a:-3K3a:-2)' (2a:+ l)(a: + l)(a:-4)" 



(10) 
(18) 

(IB) 

\iiji- ijv«it-o;itfj.-i.| viu.T ini,T .n*- 



4E° + 3a;-ll 

to + 6' '"' (x'-4)(i*-l)' 



06(3^-1) 



(SS) P^'- (88) I. (84) ^ 

(86) |g±^j. (36) I. (ST) -1^. 

(88) °; + ^-g . (SB) ^,. (40) m. 

(41) 0. (42) d. (4S) -3. 

(41) 0. (46) 1. (48) 0. 



n,gn,-PrihyGt)t)'^le 



(y-^)(!: 


-x){x- 


y) "(!/-^)(i 


-«)(^-y) 


(«) 1. 




,iun 2S&c+2a;2a 
' ' ib + e)ic + a){a + b) 


{") I. 


|H| ^ 




" ,^l^i^,- 


(M) 22*. 


bt H. 








"1 ,s- 


(8) 


"1 ^' 


'*' .^• 


(8) ±o. 

(9) 0,1. 


(6) 


a. 6. (7) a, 6. 

(10) 26, 3ft - 


a; b, b-a. 



(1) I- _ (8) 0, 8. (3) 4, 1^. (4) 2. 

(S) -l±>/-2, 0. (6) 0,6-82,418. (7} 11, -|. (8) 3, J- 

(9) ±3, ±Ii T3^'7, ±s/7. (10) 0,|(l±./=3). 



(11) a'+ab+ffl. 
(IS) .+1., .-t. 


(1!) 


cd(o+6)-oi(fl+J) 
(IS) 1. 


(16) 0. 

(19) .,-(»+>-«" 


(17) ±^^^. 
-' + ", .10. (M 




(U) -|. 

0, «. 



(1) x+S. (2) j!-2y. (8} <a+3t. 

(4) fe-y. (6) l-7a6. (6) a^+Sj/". 

(7) a?-3a: + 4. (8) 3o"-2a6 + 5t». 

(0) 2a^-B3fl-4x + 5. (10) »:• - 2*" - 2r - 1. 

(U) 7j/>-8j/= + 2y-I. (13) fte'-^cV + y'- 

(13) o'-2o"6 + oi'-3li», (14) 3^^-1 + 4. 

(16) 23?-dx^ + 5xy'-iy'. (16) 2a'-3a-' + o-«. 

(17) |-2!B + 3«>-|af (18) a-* + 26-M + 3a*c-'. 
(19) 1,2. (31) o=53, 6=-28, c=-7. 

(22) a=2, t= - 1 ; four coefficients : three conditionE, 

(23) 2^ + B-^. (24) aS + Sai-y", o = 6. 
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EX.8& 



(1).1SS,]SU. (9) 76,1440. (8) -3{, -18. (4) n, - 



B|W+1) 
■-— ^■ 

W a.-!.*.'. («) (3«-2);t, "'^g'K 

<T1 ^3<i-4 n(13n + 5) ,g, 3o aa»(« + 3) 

(») (n-116-(n-2)a. (10) n + 1 terma; ^(2a + ni). (H) {2n+l)«. 
tU) 2n(i. (13) 1431, the altemato terms form m a.v. (14) 1591. 
(IS) {i)a; (ii)^;(iii)^. (16) J, J.O, -i, -i 

(IT) 18-4, 17-6, 16 8,... 6-4. (18) o+''^-") where «=1, 2. 3, ... n. 

(19) 18,16,14,.... (20) 0,4,8,.... (21) -120,-115,-110 

(22) 3|,4S, 5^ (28) 11. (24) 14. (2fi) 23. 

(26) 20or21. (9T) 0or2D. (26) - 12, -9, -6, ... 6. 

Ex. 90. 

(1) ^- w (-ir-.j;^- (8) ^- W ^ 

W effr- (8) 18A*S- m 364S?. (8) 182|f 

(9) t^\ ,10) Ifi^. an i::^_i^. 



2-H7ic* 5a; (l-z°) ,,,. a-naX' . axjl- x"-') 

l-X ■^ (l-«)" • ' ' 1-X "^ (l-J!)* ■ 



(U) 

(14) -Jl^.?^i^\ ,16) f ,16) H. im u- 

(18} 2^. (IB) I /A' t V (20) 8-15x10". (21) 2-l-68x lO"". 
(82) 417x10". (88) 1?-1-Wxl0-". (24) About £17480. 

Ex. 92. 

(T) 2iV 2|, 2|. (8) (i) 2y-xi (ii) |% (iii) ^. 

(») -4=^, 0=N/St, ff=^. (10) —^f (11) 10,12,14. 
(U) 16, 20, 24, 28. (IS) 12, 3, ^. (14) 2680 jAe. (15) 5 honra. 
Ex.93. 

(3) 66. (S) 0900, S040, 6840. (6) 120, 40320. (8) r=n. 

(8) 176. (10) »{«-l)(n-2),^^l 



Ex. U. 

(8) 190,120,55,304. (4) 364,20. (S) IB. (6} I6orS. 

(7) 4620. (8) 1440, 14400. 
Ex. 95. 

(2) 840. 86,486,400, 34650. (8) 135,000, one in a million. 
(6) 126. (8) 720. (0) 60, IW, 20, 325. (10) 6, 6. 

(11) 2,4,8,16. (U) 2880,676. (18) 9. (14) 191, IS. IS I 
Ex. 96. 

(1) a* +5a*x+\0a'3?+l0a''x'+ Sax* +tf. 

(3) tt' + 7o"6 + 2lo''6' + 35<»*6' + 35o*M + 2la'6' + 7a6* + 6'. 

(8) a^-6a"6 + 15oW-20»W+l5a'%*-6o6» + 6«. 

(4) lftB*-3ae'y + 24»:V'-8i:j/» + y*. 

(5) 2»:»+l2air< + 48ftr* + 128. (8) 24*^ + ^. (7) 66. 

(8) -672j^- (8) 20412iiV- (W -18. (11) -80o*. 



(18) Si*«+6ftB*+12(te'-i-16. 

(IB) Thecoefficientaof (1 + x)" ace 1,14,91,364, 1001,2002,3003, 343% 
3003, 2002, 1001, 364, 91, 14, 1. 



(88) 0, 243. I. (2S) =^. 
(25) (i) the fifth ; (ii) the fourth. 



,4x ,2fte»^320ir' 





5 


25 


125' 


(6) 


1+ac 




3a^ 


X* 







2" . 13 



1.3.5...2n-l ^ 
2".n! 



(181 y(y+i)(p+2)-(y+'--i ) - 

rl 



lli Algebra sxamflbs, 

(18) PiP+9)(P+^) •- Ip+n-l . ii)3f 

3".nl 

(IT) 10-049. (16) 10-01. (19) 5-003. 

(20) 9-950. (Bl) -2011. (9S) 1-006. 

Ex. 98. 

(1) 1, 1. (2) 7, 3. (8) ft 0. (4) o, 6. (B) o, a 

(«) c, d. (7) a, 2m. (9) c, b. («) IS, ^. 

(10) -.ij. }f (11) 6,3. (IS) h\- (W) 1, Ij. 

(M) -7,2. (16) 4jim./hr.,4mi./hr. (16) 4 mi./hr., 5 mi/hr. 

(IT) 4j, - 1- (18) 0, 2. (19) 4. - 1. (») - 2, 6. 

(31) a+b,a-b. (8S) ;*7n, tnV. (33) Pig £2. 10b., Sheep £3. 

(34) 4iiu./hr., 12nii./hr. (86) 10 mt./hr., 5 ml./hr. 

(96) ±2, ±4. (37) -3, \, uid 4 ioiog. rooU. 

(38) ±«yT3, i.e. ±3-6, ±s'^T2. (39) 4,1. (SO) J. (81) 1. 

m) w-f!. («) 2.J. 'J^^. 

(M) lftc*-29a^ + 30jr'-2ftc + l0=0. (85) -1,-1,-1,-1. 

(M) 2, i, -3.-1. TO 1.1, li^. (M) 3WH2, ^iWrrs 

(39) ?±^ ,-.^. 3-303, --303, -^^i.e. -618, -16I8. 

(40) ±1, ~^ g ^ ^e. -7-140, 140. (41) -1, -|, -2. 
(43) l.lt^ie- -4-205, --234- 

(43) -1,1,1, ^J"^. .-... 2«18. -618. 

(44) -1, -■i\±^^m, ■81i^'^34, ['-tl-'"^]- 

,„, ., l-.d:V.--2.- 3 ,„, 24^^^^^^-^ 

<"> (3. J), (-3, - i), (2^/i W2H-ZV2, "i'J!)- _ 

(». .2,1), (-2,-1), (l^^-Jl^),(-'^?,fcf»)- 

(4.) (3,4), (-3, -41, (!-;?, !2i^). (_?^. -J^. 

m .2.3), .-2.-3), (?#, ?#*), (-!#. -J^)- 

n,gn,-PrihyGt)t)'^le 



ANSWERS. 1TB 

(81) i%/lO±W2, ±i'Ji6^-J2. 

(62} ±J^ ±V-Y i-<- (3-055, 2'582), (-3-055. -'2-582). 

(68) (±V2--/5, ±V^2^^)> (3-0S8. -487), (-2-068, --487). ^ 

(64) (4. 5). (-47. -H (66) (5,1). (-1.-6). 

(66) (7, 4), (4, 7). (67) (3, 1), ( - ^, H)- 

(68) (±4, ±5), (±5, ±4), any signs. 

(60) u=7, «=6, K=6,y = l,oric=l, y=6, 

«= - 5, i>^ J|, a:= - », y = - 5, or a;= - J, y= - ^. 
(«1) u=7, B=10,a:=5,y = 2, ora; = 2, ff=5, 

u=~i, v=~l, «=-2 + \'5, y=-2-v'5, ot x= -2--^, 
y=-3 + \/5. 
(62) M=7,P=12,>;=4,y = 3,ora; = 3,y = 4. 

u= -10, « = 29, imag. rooU : ii = 0, v-^, imag. roots. 
(68) «=7,«=6,:e=6,y=l,or«=l,y=6, 

tt=-.y., »=4^, a:= -1-607, y= -5-893, or a: = -5-893, 
ji= -1-607. 
(64) -4. (66) 7. (66) -J. (69) (i)3;(ii)18. 

(70) 4. (71) 5. (73) 13, 6, (73) 10. 

(74) —'—, ^~- (76) a^=o= + 26"±26Va?+"^. 

Ex. 99. 

(4) (i) 2, -1, -li (ii) 2, -414, -2-414; (iii) -S53. 

(fl) (i) ■98; (ii)357. (8) (i) 76-9; (ii) 56-25. (9) (i)22-9i (ii) -^8. 

(18) 1670. (14) l-59ceiit«. (16) a^in. (16) 1-34. 

(IT) Maximum is IS. (31) 1. (33) 1-39. 

(23) - -25, - 15-75. (26) 144 cub. in. (27) 28-9 oub. ft. 

(28) 2-058, -487, or -2-058, --487. (30) 316, 2-45. or -316, -245. 

(82) (i) Move origin to (a. 0) ; (ii) *{a). 

Ex.100. 



(1) 


136,000. 


(3) 


■000,000,000,002,729. 


(31 9932. 


(4) 


■2052. 


(S) 


10,300,000. 




(6) 855,700. 


(7) 


-000,000,003,83: 


I (8) 


1599. 




(B) 9-076. 


(») 


'8663. 


(11) 


■1157. 




(13) 1-78^. 


(18) 


3-739. 


(1*) 


«=-949. 


(16) 


i«:=--613.y=887. 
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(16) 1030. (17) (o) K-4-832; ((3)P=224-6. 

(W) 3-057xlO». {18) m,= l-831, {90) -0631. 

(«1) 313 or --320. {89) a:=715a (98) 8110, 

(M) 2-20* xlO«. {96) 2'770. ' (96) 472-6. 

(27) 2-7a {9S) n=20. (B8) £1227, £103,400; 

(SO) £90.440, £6,292,000. (81) £743. {82) 128 yeaw. 

{38) £l»,80a {34) £681. (85) £1263. 

Ex. 101. 

(1) -48. (8) 9X-14, 2. (S) 0. (6) (i) 4; {ii) 13. 

(8) o"+3o'»6» + 2a»6> + 3a'6' + 6o'6'' + 2o«6«+... + 6". 

(10) 1-6. {11) 9, 10. (IS) % 

(18) 0,-2.-2,0,4,10,18,28,40,54,70; 0,2,24,44,70,102,140, 

184, 234, 290. 

(14) c*-o*-6' + 26'c-26c' + 2o'c-2oc> + 2aW-2o>6c-2o5it + 4a*c'. 

(15) (i)^; (ii)0. {16) ^-1'-^. (") 15,^ 

(19) 17. (20) 12,4. (21) -216. (99) 21^ 27 A- 
(98) 7x'+4237'+212a!+1062; roin.5316a;-6300. 

(94) oi + cd (26) 2n4-l, 112F' = I2544. {98) |y^ (97) -1. 

(98) 8a^ + 24»> + 9a:*-37a^-48j:'-24i;-8. 

(89) 1. (30) 3!>-A;^ + Z\x, -3f + *^-Z\x,<i. (81)0. 

(83) {I) (x+\2){x + 5): (ii)(!r + 20)(i:-3); (iii) (x-12){»^-5)i 

(iv){a;-20)(r + 3). 

(88) x> + I5a*-10a:»+ej^-ai:+L (84) .4 46,520. (86) 29. 

(86) (i) (2a + 9) (2a -9) J (ii) 5{6 + 8)(6-8); {ui) [x-^i^x-fj. 

(ST) 4,16. (89) 3?-^^. (40) ^±^ 

(41) (i)(v»+»»)(y*-y^»+!!*); (ii) (.r+2)(i+3)(x-4). 

(B) 10. (48) £800, £400. (44) l+2j;-8jr' + 18a:>-64a^. 

(46) 963. (4«) o^'-t^t'. (47) ab + ac-bc. 

(48) {i){x-6y)(a;-6j/)j (ii) 2(o+26){3a+66); 

(iii) {a^ + aEy + 4y')(j?'-ltoi/ + 4y'). (50) (i)6;(ii)^.. 

(68) (i) ^% (ii) ■1726', (68) (i) 24, 18; (ii) 24,7. 

(64) 00=^, BC=2a. (68) 3?{,x-a.)l.x+af. 

D,gn,-.rihyG00^lt' 



ANSWERS. 



ibta + b) 



{»} 2. (W) 72. (64) 2x»-x-3. (68) -31, 153. (67) -2. 

(78) (il^>|; {ii)8, 3. (74) A, lOd.; B.9d.; or A, IM. ; B, IM. 

(76) acS + Va^-ex + l. (76) 4. (17) f*'"^°|'^^ '. 

(78) K»-at*+ie<+4aJ'-I. (79) -042, -072, -102. 

(80) 1,2,3. (81) 1^^. (82) ^/5-^.l3. 

(83) (i)o + 6 + c; (II) —j-^, ^-^-j-^ , (111) o + g, a-g. 

(84) ?l^l. (86) 2(o + fc)a:-(c + 6)y. 
(87) 2or||. (90) ^^^. («) 3,2,1. 

(92) n(nin-f) + 6(mi-"=) + c(ni-ni');a(mi-H»)+ft(/«-m') + r(nm^f'); 

o{ni-m=) + 6(nni-P) + c(im-n'). 

(93) 7,5;or|, ^. (94) (i) I, 0; (ii) 6, 3. 

(8B) 2,4;or^, ^. (86) -2, -6, -10, -14; -IM. 

(87) ;i'=27r, p= = 33. (M) 3,6,7 (99) -na. 

(Ml) j^^i-gj. (108) -V- (103) a*-b*. (104) -i^. 
(106) (i)6orl8j (u) -20, -45; or 3, 1. (107) The former. 

(108) {i)4; (ii)-^. (109) (i) 2a + 36; (ii) -1. (118) £260, £520. 
,_)$, S^; (ii)±10. ±4; (iii) 4, 2 ; or 16, - 10. 

(116) 

(188) S + S. (186) [a-b){c-d) = 0, (o-6)»+(c-rf)=-0. 

(126) (i)3,2,l; (ii) 3,2; -2. -3; (iii) 2, 1 ; -2, -1. 

(187) 28, |. (138) 3125. 

(180) 781, 4ii»; no, unless first be continued backwards. 

(131) (i)8,l; (ii) 2n-i, -a + 2i. (188) After 8 years (7§ jeara). 

(183) No. (187) (i)I7-s/^; (ii) ^tf^-yj"^^ 
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(WSJ 5, -2, ^^^ . (I8»} (i) -3, fi; -1, -2; 0,0; (ii) 7,2; 2,7. 

(141) S{x-a)ix-b]{x-c)lb-c)(e-a)ia-b). (1«) 3,6,9,12. 

(l«) ^^l^> + t(!L!ll)„. (145) ±2. 

(148) (i)2,3;|J, Ii; (ii) 6, 4; -5, -4. (164) 12Bide8. 

(IH) (o-6)(6-o)(c-a)(a + 6 + <; + a6f). 
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